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CHAPTER  I 

THE  EYE 
COLMAN  W.   CUTLEB 

EXAMINATION  OF  THE  EYE 

A  sjstematic.  examination  of  the  eye  should  be  made  whenever  disease  of 
the  organ  or  its  neighborhood  is  suspected  and  in  cases  where  evidence  niay  be 
expected  relating  to  disease  or  injury  of  the  brain  or  more  distant  parts. 

It  is  not  permissible  for  the  examiner  to  assiime  that  the  signs  of  local  or 
distant  trouble  will  be  found  by  the  use  of  the  ophthalmoscope  or  by  the  observa- 
tion  of  the  pupils  or  the  motility  of  the  eyes  alone.  Sneh  an  error  can  be  avoided 
only  by  the  nse  of  a  routine  method  which  is  simple  and  which  should  not  be 
considered  as  making  too  great  a  demand  on  the  patience  of  the  snrgeon  in  com- 
parison  with  the  value  of  the  results. 

Inspection. — Inspection  includes  exaniination  of  the  surface  of  the  lids  and 
brow,  the  function  of  the  facial  nerve,  ptosis,  protrusion  of  the  eyeball  on  one 
or  both  sides,  or  the  opposite  condition,  enophthalmos.  Any  lack  of  symmetry 
between  the  two  sides  of  the  face  should  be  noted,  although  it  should  be  remem- 
bered  that  the  two  halves  of  the  face  are  as  a  rule  unsymmetrical  in  the  level 
and  arch  of  the  brow8  especially,  and  not  infrequently  the  action  of  the  fron- 
talis  and  the  orbicularis  varies  8Hghtly  on  opposite  sides.  The  region  of  the 
lacrimal  sac  and  the  inner  angle  of  the  lids  should  be  observed  for  signs  of  in- 
ilammation  of  the  sac  or  of  the  anterior  ethmoidal  cells  which  may  present  here. 

The  inspection  of  the  edges  and  inner  surface  of  the  lids,  with  eversion  of 
the  upper  Ud,  for  signs  of  inflammation,  which  may  be  a  menace  in  traumatism 
or  in  operation  on  the  eyeball,  is  most  important.  Conjunctivitis,  dacryocysti- 
tis,  and  blepharitis  (or  inflammation  of  the  lid  margins)  are  frequent  sources 
of  infeetion  when  the  corneal  epithelium  is  abraded  or  the  eye  expo8ed  by  in- 
jury  or  incision. 

It  is  not  possible  to  deal  with  thesc  conditions  at  length,  but  it  must  be 
2B  1 


2  TIIE    EVE 

8tatcd  cmphaticallv  tbat  their  existCDce  is  a  contra-indication  to  operation,-  and 
in  caHC  of  injiirv  t^>  the  eveball,  the  first  eflFort  must  bc  directed  to  their  control 
in  order  to  prevcnt  »ccondarv  infection. 

In8|>ection  of  tbc  e>'eball  is  niade  with  a  lens  with  whieh  the  light  from  a  lamp  or 
eandlc  is  focused  on  the  surface,  or  with  a  small  Hashlight,  to  which  a  convex  lens 
is  added,  as  in  a  simple  device  made  by  E.  B.  Meyrowitz.  This  method  of  oblique  or 
focal  illuniination  is  indispensable  in  the  examination  of  the  eyeball.  It  should  be 
practiced  by  everyone  who  deals  with  eyes  in  questions  of  diagnosis  or  treatment.  It  is 
so  simple  that  description  seems  superfluous,  yet  it  is  often  neglected,  and  small  in- 
juries,  such  as  foreign  hodies  in  the  comea,  abrasions  and  uleers,  are  overlooked. 

The  peneil  of  ravs  focused  bv  the  lens  plavs  npon  the  cornea,  the  iris,  the 
lens,  and  mav  even  ilhiminate  a  tumor  or  exudate  in  the  anterior  portion  of  the 
vitreous.  It  is  possible  thns  to  stndv  the  epithelium,  the  stroma,  the  posterior 
surface  of  the  cornea  for  exudate  or  scars,  the  surface  of  the  iris  and  the  pnpil. 

In  no  field  of  medicine  is  it  of  greater  importance  to  recognize  the  early  stages 
of  disease.  A  minute  lesion  of  the  cornea  may  in  a  few  hoiirs  become  an  ulcer  which 
will  leave  a  scar  pcrmanently  affecting  vision.  The  discovery  of  an  iritis  at  an  ear]y 
stage  will  permit  the  use  of  atropin,  thus  preventing  the  formation  of  synechiaB. 
The  circumcomeal  flush  of  iritis,  however,  must  be  corroborated  by  the  other  cardinal 
8ymptf>ms  of  that  disease :  contracted  and,  usua]ly,  irregular  pupil,  hazy,  aqueous,  dull 
iris  stroma  and  anterior  chaml)er  of  normal  or  exaggerated  depth,  before  atropin  is 
used 

Glaueoma  may  also  be  accompanied  by  episcleral  congestion  and  the  pain 
of  the  two  eonditions  inay  be  the  same,  but  in  glaueoma  the  pupil  is  wide,  the 
anterior  chamber  is  8hallow,  and  the  eveball  is  hard.  It  is  needless  to  saj  that 
bere  the  use  of  atropin  would  be  a  fatal  mistake. 

Such  instances  might  be  multiplied;  thev  are  not  strictlj  within  the  limits 
of  this  article,  but  the  importance  of  the  subjeet  is  a  sufficient  excuse  for  calling 
attention  repeatedly  to  the  nec^88ity  of  an  earlv  recognition  of  changes  in  the 
surface  ai)pcarauce  of  the  eve. 

In  the  inspection  of  the  eve  the  movements  of  the  eves  in  ali  directions  are 
to  be  noted.  If  the  patient  is  directed  to  follow  a  light  or  the  finger  it  can  bo 
determined  whether  }K)th  eves  fix  or  whcther  one  lags,  in  which  čase  a  red  glasa 
is  needed  to  8tudy  the  nature  of  the  diplopia  which  may  be  elicited.  Cou- 
vorgencc  and  the  reaction  of  the  pupils  are  included  in  the  routine  examination 
of  the  eve.  The  prcjsence  of  ptosis  and  its  association  with  local,  orbital,  cere- 
bral  or  8ympathetic  lesions,  must  be  noted. 

Iletraction  of  the  lids,  or  inabilitv  to  close  the  lids  (lagophtlialmus),  is  im- 
portant,  because,  if  the  conica  is  not  protected  by  the  lid,  it  becomes  dry  and  tho 
epithelium  exfoliates.     This  exposure  of  the  deeper  lavers  Icads  to  infection 
and  Huppuration.     In  fac^ial  paralysis  and  in  conia,  when  the  movements 
lids  are  lacking,  the  mucus  of  the  conjunctiva  collects  and  organisro^ 
it  i«,  therefore,  n(iceHHary  in  those  eonditions  to  cleanse  the  eyes  f 
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oven  to  protcct  the  eveball  hy  a  light  bandage  whieh  will 
Tliis  is  crtpeciall/  necessarj"  when  tlie  cornea  is  anesthetic, 
iiioval  of  tlie  GasseriBii  jranglioii,  or  fractiire  or  disease 
iiiipairitig  tlie  trophic  influence  of  the  trigemimis.  In 
siich  cases  vaselin  with  boracic  acid  or  oxycyanid  of 
mercury  1 :  5,000  ahould  be  put  between  the  lida  aeveral 
times  a  dav,  great  čare  being  taken  to  avoid  brusbing  the 
cornea  with  cotton  or  appHcator,  as  the  slightest  abrasion 
inay  lead  to  a  most  intractable  fonn  of  keratitis. 

Palpatioit. — Palpatton  of  the  margina  of  the  orbits, 
the  ethnioidal  and  lacrinial  regions,  ma.T  detect  faulta  in 
their  eontours  or  points  of  ahnormal  sensitivenese,  cy8ts, 
abscesses  and  tumors. 

Preasure  on  the  eveball  mav  reveal  rcsistance  in  the 
orbit  and  shoiild  be  dirocted  backward  or  tovvard  the  aide 
of  the  orbit  in  order  to  catimate  the  ela3ticity  or  firmness, 
and  the  region  of  resistance. 

Palpation  of  the  eveball  to  determine  its  tenaion  is 
made  through  the  closed  lid,  the  patient  looking  down- 
ward.  The  index  fingcrs  are  prossed  very  gently  down- 
ward  on  the  npper  part  of  the  globe,  aa  if  one  were  pal- 
pating  a  cvst.  The  tonaion  of  both  eye8  ahould  be  com- 
pared.  The  tension  is  raised  in  glaucoma,  and  lowereJ 
in  injuries  which  have  opened  the  globe  and  sometimes 
in  contnsions  without  mpture.  In  injnred  evea,  or  when 
the  cornea  is  nlceratcd,  if  the  tension  is  notably  low  there 
is  danger  of  an  escape  of  the  contenta  of  the  globe,  and 
palpation  mnat  be  niade  with  great  delicacy  or  avoided 
altogether.  One  of  the  most  perfect  instrumenta  that  haa 
i>CM>n  added  to  the  armamentarinm  of  the  oculiat  is  the 
tonometer  of  Schiotz,  which  haa  given  a  mathematical 
preciflion  to  the  meaeurement  of  increased  tension  in 
glauc/ima.  It  wonld  be  unfortunate,  however,  if  the  use 
of  auoh  an  inatniment  ahould  detract  from  the  vahie  of 
the  tartus  eniditua. 

Heuttrementi. — The  nieasurement  of  the  position  of 
tliP  globo  niiiy  be  important  to  determine  tlie  degree  of 
pxoplithahnoa.  Thia  niav  be  estimated  bv  looking  at  the 
pves  from  the  aide  and  noting  their  prominence,  but  in 
order  to  reoord  varving  or  incrcaaing  protniaion  io 
tiininra  of  the  orbit  or  in  exophthalniic  goiter,  the  exoph- 
thalmometer  ie  of  value. 

The  distanoe  of  the  cye8  from  the  median  line  ahould 
be  noted  in  tumors  and  cysts  of  the  inner  wall  of  the  orbit.. 


hold  the  lids  cloaed. 
,  as  in  disease  or  re- 


Fio.  1.— Thb  RchiOti 
ToNoKeTKR.  Thi«  in- 
Btnimunt  ia  dcaigned  M 
meaaure  the  intra-ocu- 
lar  presourD  sad  lo  in- 
dicat«  it  in  torniB  of 
millimoteni  of  inercury. 
The  part  applied  to 
the  eye  /  iB  a  ooncav« 
aurf ace  corTespotiding  h> 
the  averagc  coraeal  cui^ 

init  freely  in  the  ilceve 
b  and  whose  upper  end 
d  in  contact  with  the 
cam,  opcratca  the  point- 
er.  The  instnunent  ia 
supportcd  betvpen  tha 
fingem  by  nies  ns  of  the 
amiH      eilending      out 

By  meaiiB  d  a  aeries 
of  wcifrhtB  ranjrinit  from 
5.5  to  15  RT.  the  inutni- 
ment  bt  adupltd  to  mak- 
ins  very  ncruratc  reail- 
iUKB  in  Bny  degree  of 
abnomial  preaaure. 

A  Emoll  model  with  a 
convex  Burface  ia  fur- 
nished  with  earh  instru- 
ment, and  the  pointer 
ia  adjuated  to  indioat« 
■cro  f  or  this  curve. 


4  THE    EYE 

Anscnltation. — In  cases  of  exophthalino8,  especiallj  those  followiiig  fracture 
of  the  skull,  auscultation  shoiild  be  practiced,  the  stethoscope  being  placed  over 
the  closed  lid,  the  brow  and  the  temples^  to  detect  the  bruit  of  an  aneury8m. 

TransilliuniiiatioiL — Transillumination  of  the  globe  enables  us  to  determine 
the  density  of  a  mass  within  the  eyeball  by  the  interniption  of  the  light  trans- 
mitted  through  the  dilated  piipil  from  the  point  of  the  Wurdeman  or  Sachs 
transilluminator  placed  upon  the  anesthetised  selera.    This  method  is  of  great 


Fio.  2. — ExoPHTHALMOifETEB  (Prof.  Hertell).  This  is  an  instrument  for  measuring  eiophthalmia  wiih 
accuracy  and  rapidity,  and  is  usef ul  in  determining  the  progress  of  such  protrusion  in  cases  of  in- 
tra-orbital  tumor,  goiter,  foreign  bodies  and  retrobulbar  hemorrhage. 

The  instrument  resembles  a  sliding  rule,  each  member  being  provided  with  a  scale  reading  O  to 
30  millimeters  and  two  mirrors  mounted  at  right  angles  and  one  above  the  other.  'When  the  in- 
strument is  in  position,  with  the  two  points  in  contact  with  orbital  margin,  the  profile  of  the 
comea  is  seen  in  one  mirror  and  scale  in  the  other.  The  scale  reading  directly  above  the  comeal 
image  gives  its  protrusion  in  millimeters.     Readings  are  made  of  one  eye  at  a  time. 

The  separation  of  the  two  members  is  shown  on  the  slide.  Ali  measurements  of  the  same  caae  must 
be  made  with  the  members  equally  separated  to  the  same  reading  on  the  sliding  scale. 

value  in  detecting  intra-ocular  growths  and  diflferentiating  them  from  exudate 
and  translucent  detachment  of  the  retina. 


EZAMINATION    OF    VISION 

Central  Vision. — Central  vision  should  be  tested  in  order  that  changes  indi- 
cating  progress  in  the  disease  may  be  noted  later.  The  same  conditions  of  dis- 
tance,  light  and  test  objects  shonld  be  observed  at  successive  tests.  The  patient 
should  wcar  his  distance  glasses  where  it  is  possible,  or  it  may  be  noted  that  the 
test  was  made  "without  correction."  The  most  convenient  test  object  is  Lan- 
dolt's  reduced  card  or  optotypes,  or  the  ordinary  Snellen  letters  may  be  used. 
Where  the  vision  is  mucli  impaired  the  distance  is  noted  at  which  fingers  are 
counted  or  the  movements  of  the  hand  are  seen  against  the  dark  background  of 
the  coat,  and  if  central  fixation  is  lost  it  may  be  noted  that  vision  is  eccentric. 
The  object  of  this  test  is  to  obtain  a  basis  for  future  comparison  rather  tban  to 
determine  the  best  or  actual  vision. 

Tt  is  important,  however,  as  Dr.  de  Schweinitz  has  well  shown,  to  get  the 
best  possible  vision  with  glasses  before  drawing  conclusions  regarding  the  fond*.    * 
tion  of  the  optic  nerve  and  retina.     This  is  especiallv  true  in  choked  disk  ftlll^iiMi 
neuroretinitis  dependent  on  intracranial  disease,  wliere  the  impairment  of ;' 
might  be  attributed  to  central  causcs,  whilc  in  reality  due  to  uncorrecto«^ 
of  refraction. 
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Feripheral  Vition. — Taking  the  field  of  vision  is  not  a  simple  matter.  The 
test  is  not  nierely  a  phvaical  measureracnt  of  perception,  as  is  the  detennina- 
tion  of  central  vision  by  means  of  the  test  types.  It  measures  the  perception 
of  an  area  not  accitstomed  to  accurate  jiidgment  and  makea  demand 
on  attentioD  and  intelligence  which  in  the  nature  of  the  čase  maj 
be  deficient.  The  results  vary  with  the  degree  of  day1ight,  with  the 
condition  of  the  patient,  as  well  as  with  the  test  objects  used,  so  that 
tests  on  fluccessive  dave,  on  the  same  patient,  may  Bhow  striking 
differences  in  the  limits  of  the  field  for  form  and  colors,  and  aimilar 
variations  in  the  appearance  of  defects  or  scotomaE  in  which  the 
retinal  elements  or  nerve  fibers  have  been  impaired  but  not  de- 
stroved.  The  test,  tberefore,  makes  demands  on  the  patieace  and 
tact  of  the  examiner,  but 
it  is  of  such  importance 
that  it  should  not  be 
omitted  from  the  rontine 
to  be  fo1Iowed  in  ali  caaes 
of  intracranial  disease. 

The   defect    in  the 

field    mav    be    an    early 

sjTnptom,  before  cboked 

disk  is  pronounced.     It 

is  not  necessary  to  wait 

for  8wolIcn  nervea  where 

^^^         other  symptoms  point  to 

Fio.  3.—      intracranial         pressure. 

WnaDB-     Choked    disc   is   conclu- 

Tbanbil-     sive,    but    if   an    earlier 

LOMiNA-     Bign  is  available  in  cer- 

tain   cases,   such   as   the 

color  interlacing  described  by  Cuah- 

ing,  it  niust  be  looked  for  in  ali  that 

are  suspicious. 

THE  PBRIMBTEB  AND  ITS  U8E. 
— l*eripheral  vision  is  e^aniined  by 
means  of  the  perimeter.  The  ehoice 
of  an  instrument  is  of  less  impor- 
tance than  the  selection  of  the  colors 
and  the  observance  of  certain  details 
without  which  tlie  results  are  of  little 
value. 

6chweigger'8  hand  perimeter  is  convenient  for  hospital  use,  espcciallj  where 
pationts  must  bo  exanuncd  in  bed.  Tbere  nnist  be  ample  davlight  illuminating 
the  test  objects  e(jiially  as  thcy  are  movcd  to  different  parts  of  the  are.     Artifi- 
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Fio.  4.— Landolt  Tkbt-ttpeb.  Theu  teBt-type« 
pBJticularly  emphaaiie  the  principle  of  the  test 
of  vurion.  vi(.:  the  amalleat  aiutle  at  which  tiro 
poiata  can  be  separately  determined.  Lettera 
are  aa  a  matter  of  fact  very  unaatisfactory  ob- 

Laadolt'B  te8t-typea  cooaiat  of  black  rinsB  od 
a  white  grouDd.  out  of  which  a  piece  with  paral- 
lel  edgea  bas  been  removed.  The  subject  uader 
test  ia  th«n  re<tuired  to  indicate  by  word  or  mo- 
tioQ  of  hand.  the  plaee  where  the  circle  is  brokeo. 
The  diameter  of  the  opening  correaponda  to  the 
tangBDt  of  the  ougle  af  vision. 
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cifll  light  does  not  permit  accurate  testing  with  colors,  as  the  values  of  Uue  and 
red  are  changed. 

Objecta  o£  difFerent  aizes  are  needed :  TJsuallj  those  having  a  diaraeter  of 
20,  10,  5,  and  3  mm.  sutGce,  althougli  smaller  objects  of  red  and  greon  niay  bo 
needed  to  detect  the  central  or  paracentral  acotoinaa  of  tobacco  or  alcobol  am- 
blyopia,  and  iarge  objecta  niay  alao  be  uscful  at  tinics. 

Tlie  ehoice  of  colors  ia  important,  and  eapeciallv  in  vie\v  of  the  ptominence 
given  to  iiiterlacing  of  the  red  and  bliie  fieida  bv  Dr.  Cnshing  as  a  3ymptom  of 
intracranial  pressure.  The  colors  used  by  me  for  several  yeara  are  pure  pri- 
mary  colors  made  bv  the  Milton  Bradley 
Co,,  and  are  to  bc  had  from  E.  B.  Meyrowitz, 
237  Fifth  Aveniie,  They  are  the  aame  in 
aatiiration,  intenaity,  and  anrface  aa  those 
reeently  offered  by  Dr.  Clifford  Walker. 
Disks  or  squares  may  bo  used,  and  it  ia  not 
probable  that  the  resulta  will  vary  greatly. 

It  is  important  to  standardize  methoda 
as  regarda  colors,  aizes,  and  shapes  of  ob- 
jects, but  it  ia  equally  important  to  simplifv 
the  methnds  and  materiala  so  that  surgeons 
and  internes  may  not  be  deterred  from  mak- 
ing  these  very  esaential  testa  by  needlesa 
complications.  The  aimplest  objecta  are  thin 
square9  of  blackened  wood  of  the  aizes  men- 
tioned.  On  the  opposite  sides  of  caeli  3quaro 
are  pasted  a  blne  and  a  red  paper  covering 
the  surface  so  that  there  ia  no  margin.  An- 
other  8quare  on  the  opposite  end  of  the  alen- 
der  blackened  rod  or  holder  carries  green 
and  white  or  gray  papers.  The  squares  can 
be  mado  more  cheaply  than  the  diaks  and  raay  therefore  be  the  more  readily 
replaccd  when  the  colors  are  dulled  by  uso,  an  important  conaideration  in 
hospitals. 

The  aquare  object  should  be  bronght  in  aloiig  the  are  of  the  pcrimcter  with 
ita  straight  edge  parallel  or  tangent  to  the  margin  of  the  field,  and  in  thia  way 
it  bcconios  a  better  giiide  to  the  color  perception  than  the  cnrvcd  edge  of  a  diak. 
METHOD  OF  EXAM1NATI0N. — The  eye  not  c-xaniined  is  covered  with  cotton 
held  by  adhcsive.  It  ia  important  to  avoid  preaaurc,  which  impaira  vision  for 
Bome  time,  and  it  ia  also  important  to  covcr  the  non -fixing  eve  completely. 

The  patient  fises  the  center  of  the  are;  the  examiner,  standing  in  front, 
ahonld  control  tliia  fixation  rigidlv.  Thia  ia  not  easv  wlien  the  intelligence  or 
powcr  of  attcntion  of  the  patient  is  impaired,  bnt  withont  accurate  fixation  the 
measurement  of  periplieral  vision  ia  misleading.  If  the  patient  glances  tovvard 
the  object  aa  it  ia  brought  iuvvard,  his  statcment  ia  ignored  and  tlio  test  must  be 


Fia.  6. — ScHWKi(iaER's  Pbbihbtsb. 
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repeated.    The  movement  of  the  object  should  be  8teady,  not  so  8low  as  to  cause 
fatigue,  and  \vithoiit  oscillation. 

It  is  bcst  to  bea:in  with  a  blue  object  of  10  mm.    If  the  davlight  is  good,  this 
will  be  secn  as  a  light  spot  at  the  periphery  of  the  field,  and  this  point  is  noted 


L,  A. 


Sise  of  Object.  6  mm.* 


Siie  of  Object  10  mm.* 

Flo.  6. — ScHEMG  roR  Field  of  Vibion.    (After  Professor  Grenouw.)    Siae  of  object,  10  mm.*  Published 

by  J.  F.  Bergmann,  Wie8baden. 

Journal  No Field  of  vision  for 

Name Whito 

Datc Blue 

DisoaBc Red 


AcutcncsB  of  viflion. 


Green  —   .   —    .   — 
Distance,  31  cm. 


on  the  rliart,  and  the  same  object  is  brought  in  nntil  the  blue  color  is  recog- 
nized.  The  handle  is  then  rotated,  exposing  the  red  siirfaco,  and  brought  in 
iintil  this  is  recognized.  Tf  red  is  seen  as  soon  as,  or  before,  blue,  the  normal 
order  is  reverscd  and  there  is  interlacing,  to  which  attention  has  been  called  by 
Dr.  Cushing.  Tf  bhie  is  not  recognized  as  a  light  object  at  the  peripherj,  a 
gray  or  white  object  must  be  used,  biit  the  use  of  blue  in  cases  where  the  field  is 
normal,  or  ncarlv  so,  is  equivalent  to  ncutral  grav  and  is  a  more  delicate  test 
than  a  white  object.    Tt  also  spares  one  step  in  the  tcdious  process. 
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The  cardinal  principle  in  perimetry  is  to  use  the  smallest  and  least  Btriking  object 
visible  in  the  periphery  of  a  normal  eye  under  given  conditions  of  light,  and  to  choose 
lar^er  and  more  conspicuous  objects  in  proportion  to  the  diminished  function  or  men- 
tality  of  the  patient. 

There  must  be  no  suggestion  to  the  patient  as  to  the  color,  and  the  rotatiou 
of  the  disk  with  alternation  of  the  colors  gray,  blue,  and  red  should  be  practiced 
to  avoid  a  regular  repetition  of  an  order  which  would  enable  the  patient  to  an- 
ticipate  the  color  before  it  is  seen. 

The  eye  should  be  closed  for  a  moment  at  frequent  intervals  to  avoid  fa- 
tigue.  If  the  ophthalmoscope  bas  been  used,  the  eye  must  be  allowed  to  rest  for 
at  least  a  quarter  of  an  hour  before  the  field  is  taken. 

Aubert  savs :  '* When  the  eye  is  fixed  on  the  central  point  of  the  perimeter, 
the  peripheral  zone  of  the  retina  becomes  fatigiied  more  quickly  by  color  sen- 
sations  than  the  central  zone."  This  is  especially  true  for  colors,  and  it  seems 
to  apply  to  blue  more  than  to  red:  For  instance,  in  a  prolonged  perimetric 
examination,  if  the  mental  state  of  the  patient  is  dull,  or  the  attention  wander- 
ing,  a  blue  object  is  sometimes  seen  less  readily  in  the  periphery  after  several 
repetitions,  while  the  stimulus  of  the  red  object  of  the  same  size  and  intensity  is 
perceived  promptly.  This  does  not  necessarily  mean  that  the  field  for  blue  is 
narrowed,  but  it  may  explain  some  cases  of  interlacing  of  red  and  blue.  It  is 
most  important,  therefore,  to  alternate  the  colors,  to  give  the  eye  frequent  brief 
periods  of  rest,  but  not  to  be  too  deliberate. 

Ezamination  of  Blind  Spet. — The  measurement  of  the  function  of  the  cen- 
tral portion  of  the  retina  is  of  even  greater  importance  than  that  of  the 
periphery,  and  it  should  be  a  part  of  ali  thorough  examinations  of  the  visual 
function. 

The  classical  method  is  tliat  of  Bjerrum,  on  a  screen  at  1  or  2  meters  dis- 
tance,  with  small  objects  of  2  mm.  and  5  mm.  diameter. 

For  this  test  we  are  looking,  first,  for  the  sharp  edges  of  absolute  scotomas, 
such  as  the  edge  of  the  blind  spot  and  defects  that  occur  in  glaucoma  and  toxic 
amblyopia ;  the  smallest  and  brightest  object  is  best,  therefore,  as  Bjerrum  first 
advised,  but  it  adds  to  the  value  of  the  test  if,  after  having  determined  the  ab- 
solute area  of  a  scotoma  or  the  blind  spot,  we  estimate  the  relative  function  of 
its  margin  for  color  or  gray.  We  have  not  vet  reached  definite  conclusions  re- 
garding  the  meaning  of  these  defects,  and  a  careful  study  of  a  large  number  of 
cases  must  be  made  and  the  progress  of  the  visual  defects  watched  in  connection 
with  the  ophthalmoscopic  picture,  and  especially  with  the  changes  in  the  acces- 
sory  sinuses  and  the  results  of  treatment. 

The  chief  advantage  of  the  Bjerrum  test  is  the  magnincation  of  the  blind 
spot  and  of  ali  defects,  because  of  the  greater  distance  at  which  the  test  is  made ; 
the  fault  is  the  risk  of  imperfect  fixation,  but  this  is  true  of  ali  perimetric  tests. 

The  work  of  Van  der  Hoeve,  De  Kleijn  and  many  others  has  called  attention 
to  the  peripapillarv  scotoma  or  enlargement  of  the  blind  spot  as  a  8ymptom  of 
great  importance  in  disease  of  the  nasal  sinuses, 
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In  conclusion,  the  patient  should  not  be  f  atigued,  because  both  the  attention 
and  the  perception  suffer.  In  functional  conditions,  such  as  neurasthenia,  it  is 
ea8y  to  obtain  very  puzzling  results  if  the  test  is  prolonged.  It  is  better,  there- 
fore,  at  the  first  attempt,  to  train  the  patient  in  the  method  and  to  make  a  quick 
test  of  the  fixation  point  for  white  and  colors  and  the  horizontal  and  vertical 
dimensions  of  the  blind  spots,  watching  for  signs  of  flagging  attention,  or  for 
fatigue  of  the  retina  such  as  oceurs  in  glaucoma.  An  evanescent  blur  or  a 
relative  scotoma  may  be  marked  on  the  reverse  of  the  screen  for  future  refer- 
ence, without  the  knowledge  of  the  patient,  and  returned  to  later  for  verification. 

The  mapping  ont  of  def  ects  with  as  much  precision  as  possible  is  important, 
as  aH  changes  in  their  shape  and  size  aro  significant.  The  responsibility  that 
rests  on  the  ophthalmologist  is  not  light.  Upon  his  decision  may  depend  the 
choice  of  a  radical  operation  on  the  accessory  sinuses  or  of  a  more  conservative 
procedure, 

The  appearance  of  the  optic  nerve  may  not  assist  the  diagnosis.  In  diseasc 
of  the  posterior  ethmoid  and  sphenoid  cells  there  may  be  no  perceptible  conges- 
tion  or  swelling  of  the  nerve,  and  yet  the  enlargement  of  the  blind  spot  must 
be  considered  an  early  and  apparently  a  pathognomonic  symptom.  On  the 
other  hand,  in  an  early  stage  of  choked  disk,  where  the  nerve  is  hyperemic  or 
even  swollen,  the  blind  spot  may  not  be  enlarged. 

In  glaucoma  the  presence  of  small  paracentral  scotomas  are  as  significant 
as  coarser  defects  in  the  periphery.  De  Schweinitz  and  IIolloway  have  shown 
the  importance  of  scotomas  as  an  early  symptom  of  hypophysis  disease. 

The  measurement  of  the  blind  spot  has  been  made  with  sufficient  accuracy 
with  white  and  with  brightly  colored  objects  to  enable  us  to  postulate  a  normal 
area,  but  with  duUer  test  objects  or,  what  is  practically  the  same,  tmcertain  day- 
light,  the  limit  of  the  fields  above  and  below  and  beyond  the  blind  spot,  for 
small  objects,  may  vary.  It  is  important,  therefore,  for  every  one  to  accustom 
himself  to  his  environment  and  to  take  a  sufficient  number  of  fields  of  normal 
eyes.  The  results  are  not  absolute ;  they  depend  on  many  conditions,  most  of  ali 
on  the  patience  of  the  examiner. 

Eelation  of  Vision  to  Cerebral  Surgerj. — A  review  of  the  relation  of  vision 
to  cerebral  8urgery,  however  brief,  would  be  incomplete  without  reference  to 
irarvey  Cushing'8  work  on  the  pituitary  body.  The  conclusions  drawn  from 
his  carefully  studied  cases  are  given  in  a  few  paragraphs  and  should  be  read  in 
connection  with  the  čase  histories.    Quotation,  however,  may  be  permitted : 

Dr.  Cushing  considers  the  visual  disturbances  to  be  the  most  common  and,  natu- 
rally,  the  most  serious  of  ali  neighborhood  signs.  The  optic  nerves  are  apt  to  suiTer 
in  diiferent  forms  of  pituitary  disease  and  the  degree  of  implication  of  chiasm,  nerves 
or  tracts  bears  no  direct  relation  to  the  size  of  the  sella.  This  point  is  illustratcd  by 
a  number  of  cases.  For  instance,  in  most  of  the  acromegalics  there  was  an  enlarged 
sella  without  visual  disturbance,  while  in  the  patients  with  primary  hypopituitarism 
and  chromophobe  struma  the  visual  disturbances  were  usually  profound.  The  atrophy 
is  a  so-called  primary  one  and  the  disk  8hows  no  edema  except  in  the  late  stages,  when 

/ 


10  THE    EYE 

the  growth  has  reached  such  a  size  as  to  lead  to  general  pressure  phenomena,  due  in 
the  vast  majority  of  instances  to  an  occlusion  of  the  foramen  of  Monro.  This  compli- 
cation  uBiially  brings  on  pressure  symptoms  with  some  abruptness,  with  an  increase 
of  headachc  and  pos8ibly  voniiting;  and  under  these  conditions  a  chokcd  disk  niay 
becomo  superiraposed  on  the  atrophic  nerve  head.  Stili,  even  this  8equel  cannot  pro- 
duce  a  neuroretinal  edema  if  the  nerves  are  completely  enveloped  in  the  tumor  mass, 
for  the  sheath  of  Schwalbe  can  no  longer  be  distended  by  the  tense  eerebrospinal  fluid. 
A  number  of  cases  are  cited  in  which,  after  operation,  there  was  a  rcstoration  of  visi  on 
in  previou8ly  blind  eye8 — which  leads  to  the  conclusion  that  the  amblyopia  associated 
with  an  apparent  primary  atrophy  more  often  represents  a  phy8iological  block  to  light 
impulses  than  an  actual  destruction  of  the  nerves. 

Some  degree  of  exophthalmo8  has  been  8hown  by  almost  aH  patients  witli 
tumor.  It  is  rare  in  the  absence  of  definite  growth.  Presiimably,  therefore,  it 
is  purely  a  local  stasis  phenomenon  (cavemous  sinus?). 

Some  distortion  of  the  visual  field  was  found  in  ali  but  2  of  Dr.  Cushing^s 
23  patients  showing  pronounced  neighborhood  sjmptoms.  IIowever,  the  sup- 
posed  typical  bitemporal  hemianopsia  with  a  vertical  meridian  which  bisocts  the 
macula  is  conspicuously  rare  in  the  series.  Indeed,  in  the  21  cases  there  are 
only  3  instances  of  fairly  symmetrical  bitemporal  field  defects,  and  it  was  for- 
tuitous  that  the  patients  happened  to  be  seen  in  exactly  this  stage  of  the  process. 
Of  the  remaining  18  patients,  1  was  blind  on  admissionj  doubtless  after  a 
bitemporal  hemianopsia,  and  another  wa8  nearly  so,  though  some  vision  retumed 
in  the  nasal  fields  after  the  operation.  Eleven  of  the  patients  were  blind  in  one 
eye,  the  process  having  started  as  a  bitemporal  defect  in  6  instances,  as  a 
homonjTnous  defect  in  4  and  being  uncertain  in  2.  One  of  the  patients  8howed 
a  typical,  and  another  a  fairly  typical,  homonymou8  hemianopsia. 

Dr.  Cushing  continues : 

It  becomes  apparent  from  this  brief  8ummary,  in  the  first  plače,  that  homonymous 
defects,  or  tendencies  in  this  direction,  are  at  least  half  as  frequent  as  bitemporal 
ones.  Indeed  they  are  probably  quite  as  frequent,  for  in  a  number  of  the  patients  who 
have  been  referred  to  us  the  diagnosis  has  been  based  8olely  on  the  existence  of  a 
bitemporal  hemianopsia,  and  doubtless  there  are  many  in  whom  a  homonyraous  defect, 
even  though  coupled  with  pallor  of  the  disks,  would  have  been  regarded  as  equally  sig- 
nificant.  It  is  apparent,  in  the  second  plaee,  that  unilateral  amblyopia  may  occur  with 
but  little  if  any  perimetric  deviation  in  the  field  of  the  opposite  eye.  Finally,  and 
what  is  perhaps  of  greater  clinical  significance,  mere  tendencies  toward  tcmporal  de- 
fects must  be  carefully  looked  for,  particularly  defects  limited  to  the  color  peripheries, 
if  one  wishes  the  perimeter  to  serve  in  making  a  diagonsis  before  the  time  when  crude 
finger  tests  suffice  to  demonstrate  a  complete  hemianopsia.  Heretofore  perimetric  in- 
vestigations  of  these  conditions  have  been  confined  largely  to  the  observance  of  ad- 
vancing  Icsions,  and  as  the  process  is  notably  slow,  often  extending  over  year8,  the 
sequence  of  the  changes  is  rarely  observed. 

OPHTHALMOSCOPIC    EXAMINATION 

The  electric  ophthalmoscope  has  convertcd  what  was  f()rmerly  difficult  and 
obscure  into  a  procedure  so  simple  that  no  niodcru  practitioner  licsitates  to 
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make  his  own  examination  in  the  ordinary  light  of  room  or  ward,  gaining 
thereby  an  early  knowIedge  of  conditions  which  were  formerly  thoiight  to  be 
the  province  of  the  specialist.  It  is  obvious,  however,  that  some  special  training 
is  needed  to  disccm  the  varied  changes  in  the  fundiis  and  to  interpret  theni. 

It  should  not  be  necessary  to  describe  the  ophthalmoscope  or  the  method  of 
usiug  it.  The  electric  ophthalmoscope  invented  by  Dr.  Dennett,  modified  and 
improved  by  Dr.  Marple,  by  who8e  name  it  is  known,  and  made  by  E.  B. 
Meyrowitz,  is  an  instrument  of  precision  with  many  refinements  of  technic, 
enabling  one — by  minute  modifications  of  the  light  by  means  of  the  rheostat, 
by  changes  of  focus  of  the  lamp,  by  moving  the  cutf  on  the  handle  up  and  down, 
and  especially  by  altering  the  correcting  glass  in  the  ophthalmoscope  itself,  so 
that  diflFerent  levels  of  the  fundus  may  be  studied  and  their  elevations  or  de- 
pressions  measured — to  study  the  changes  in  the  eyes  exhaustively. 

Another  type  is  the  De  Zeng  ophthalmoscope,  less  delicate  in  its  adjustments, 
but  a  very  serviceable  instrument  and  less  fragile. 

The  method  should  be  practiced  constantly  and  needs  no  elaboration  here,  but 
a  few  suggestions  may  be  made :  A  1  per  cent.  solution  of  homatropin  may  be 
used  to  dilate  the  pupils,  with  safety  in  most  cases,  but  it  will  occasionally  pre- 
cipitate  an  attack  of  glaucoma,  e8pecially  in  elderly  people.  Before  using  it, 
then,  it  is  wise  to  inquire  for  the  prodromal  symptoms  and  to  test  the  tension 
with  the  fingers.  It  is  prudent  and  considerate  to  follow  the  dilatation  of  the 
homatropin  with  a  drop  of  a  1  per  cent.  solution  of  pilocarpin. 

The  amount  of  light  used  should  be  controlled  by  the  rheostat.  Fine  distinc- 
tions  of  color  are  seen  best  with  a  moderate  illumination,  brighter  light  being 
reserved  for  the  study  of  small  details.  The  comfort  of  the  patient  and  the 
saving  of  lamps  are  also  reasons  for  avoiding  too  intense  a  light. 

The  ophthalmoscope  should  be  used  to  study  the  condition  of  the  transparent 
media.  With  a  plus  glass  of  4  D.  to  10  D.,  held  at  a  short  distance  from  the 
patient's  eyes,  traces  of  old  vessels  in  the  comea,  the  sign  of  interstitial  kera- 
titis,  or  the  circumscribed  opacities  of  old  phlyctenules,  indications  of  consti- 
tutional  conditions,  syphilis  and  tuberculosis,  may  be  seen  and  utilized  by  the 
careful  diagnostician.  The  presence  of  cataract  and  of  opacities  in  the  vitreus 
may  modify  the  appearance  of  the  fimdus ;  astigmatism  also  may  eause  a  blurred 
outline  of  nerve  and  vessels  which  would  be  misleading  if  the  cause  were  not 
recognized.  Finallv,  the  examination  is  not  complete  without  a  careful  ex- 
ploration  of  the  peripherv  of  the  fundus  for  signs  of  retinitis  and  choroiditis, 
and  the  region  of  the  macula  lutea  should  be  studied  with  as  much  čare  as  the 
nerve  itself. 

CHOKED  DISC 

£tiology  and  Diagnosis. — Choked  disc,  or  pani'  '    — "*ed  in  part  by 

increased  intracranial  pressure.    There  i  but  thev 

are  not  definitelv  known.    The  tenn  aroreti- 
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nitis  apply  to  conditions  associated  with  infections,  toxemias,  and  inflammation, 
and,  while  in  aH  of  these  conditions  the  appearances  may  be  very  similar  to  that 
of  choked  disc,  as  a  rule  the  edema  is  more  diffiise  and  the  elevation  of  the  disc 
less  sharp.  The  terms  nenritis  and  papillitis  imply  an  inflammatory  cause 
which  is  not  known  to  exi8t  in  choked  disc ;  therefore,  it  is  well  to  discard  them 
in  the  consideration  of  diseases  dependent  on  intracranial  pressure.  No  line 
can  be  drawn  that  will  separate  aH  cases  of  optic  neuritis  from  choked  disk. 
The  same  ophthalmoscopic  picture  may  occnr  in  nephritis,  diabetes,  syphili8, 
the  infectious  diseases,  in  meningitis,  abscess  of  the  brain,  and  otitis  media. 
Less  f  reqnent  causes  are  lead  poisoning  and  ancmia.  The  Hst  of  recorded  causes 
is  long  and  it  is  essential  to  exclude  them  in  a  doubtful  čase  before  deciding 
npon  an  operation  for  the  reHef  of  pressure,  unless  other  symptoms  are  present 
and  decisive. 

Cases  iHnstrating  the  difficulties  of  diagnosis,  as  weH  as  a  very  complete 
review  of  the  subject,  may  be  found  in  "JSTeurologie  des  Auges"  (4  Band, 
Zweite  Ilalfte),  Wilbrand  and  Sanger. 

UhthoflF  gives  the  f  oHowing  classification  of  the  causes  of  choked  disc  in  204 

cases :  ^ 

Cases 

Brain  tumor   134 

Cerebral  sjrphilis 27 

Cerebral  tuberculosis  or  meningitis 9 

Cerebral  abscess   7 

IIydrocephalus     7 

Meningitis 2 

Cy8tieercus     2 

Sinus  thrombosis    2 

Bone  cicatrix  of  skull 1 

Deformity   of  skull 3 

Nephritis    3 

Nephritis  and  lead  poisoning 1 

'    Anemia    2 

Uncertain  diagnosis 4 

Since  Von  Graefe^s  classification,  in  1860,  a  8welling  of  the  nerve  of  2  D. 
or  more  (2/8  mm.)  bas  been  called  choked  disc.  Recently  the  name  papill- 
edema  bas  been  suggested  as  describing  the  earlier  stage  before  the  swelling  bas 
reached  its  fiiller  development. 

The  progress  of  brain  surgery  bas  made  the  earliest  possible  diagnosis  of  intra- 
cranial pressure  desirable.  Decompression  has  undoubtedly  saved  vision  in  many 
cases  by  preventing  the  development  of  choked  disc.  It  is  therefore  most  important 
to  study  the  earliest  changes,  when  the  nerve  fibers  are  stili  unimpaired  by  the  pres- 
sure of  the  edema  and  atrophic  changes  have  not  begun.  See  treatment  of  Fractures 
of  the  Skull. 

Conrse  of  Choked  Disc.— The  swolling  of  the  nerve  may  be  rapid,  roaching 
its  full  development  in  a  fcw  weeks,  or  it  may  extend  over  a  period  of  months  or 
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jears,  gradually  passing  into  a  stage  of  atrophy  if  decompression  has  not  been 

done. 

Any  attempt  to  divide  the  process  into  stages  is  artificial,  but  the  following 
classifications,  raodified  by  Cnshing  from  that  first  given  by  Marcus  Gunn,  haa 
value  and  is  quoted  with  slight  modifications  from  Dr.  Cnsbing's  second  paper. 

8TA0E  1. — This  shows  some  hyperemia  of  the  disks,  with  baziness  of  the 
upper  and  lower  margins  where  they  are  crossed  by  the  main  vessels.  This 
baziness  gradually  spreads  over  and  obscures  the  nasal  half  of  the  diaik,  the 
temporal  edge  remaining  clear.  There  is  some  filling  in  of  the  physiologic  cup, 
the  lamina  eribosa  being  obscured,  and  the  veins  are  slightly  fuU  and  sinuous. 
Visual  aeuity  is  not  affected.    A  prompt  restoration  occurs  af ter,  decompression. 

STAGE  2. — The  8welling  of  the  papilla,  now  obsciiring  the  temporal  as  well 
as  the  nasal  margin,  has  become  measurable,  the  physiologic  cnp  is  filled  in,  and 
there  may  be  an  extension  of  the  edema  to  the  surronnding  retina.  There  is  an 
outspoken  stasis  with  tortno8ity  of  the  veins.  There  is  apt  to  be  a  subjective 
lowering  of  acuity,  but  this  may  be  absent  leven  in  the  succeeding  stage.  Con- 
traetion  of  the  field,  e8pecially  for  eolors,  may  be  present.  Rapid  retnm  to  the 
normal  follows  relief  of  pressure. 

8TA0E  3. — There  is  a  further  swelling  of  the  papilla,  which  is  now  definitely 
prominent  and  spreads  over  a  larger  fundns  area.  The  normal  margins  of  the 
nerves  are  lost.  The  margin  of  the  swollen  nerve  may  be  abrupt  or  may  merge 
into  the  edematous  retina  which  8hows  striations  and  hemorrhages.  Visual 
aeuity  is  usually  reduced  and  the  fields  contracted,  but  normal  relations  are 
restored,  and  U8ually  normal  acuity,  after  a(lequate  decompression. 

8TA0E  4. — The  papilla  becomes  more  prominent  and,  losing  its  reddish 
color,  becomes  opaque.  Hemorrhages  may  be  more  numerous  and  larger,  and 
exudate8  similar  to  those  seen  in  nephritis  may  be  present  on  the  disk  or  in  the 
surrounding  retina.  Many  cases,  however,  especially  those  of  slow  onset,  re- 
main  free  from  hemorrhages  and  exudate.  There  is  new  tissue  formation, 
giving  a  fluffy  appearance  to  the  disc.  Acuity  of  vision  is  considerably  lowered. 
There  may  be  transient  amaurotic  periods.  There  is  further  contraction  of  the 
field  and  eolors  may  be  seen  only  in  large  objects.  Complete  pressure  relief  such 
as  may  bje  aflForded  by  tumor  extirpation,  or  by  adequate  decompression  in  a 
ease  with  symptoms  of  short  duration,  mav  lead  to  an  almost  total  restoration 
of  vision,  but  if  the  condition  at  this  stage  has  been  of  long  standing,  and  there 
is  an  exce8S  of  new  tissue  formation,  there  may  bo  a  further  postoperative  low- 
ering  of  vision  as  the  edema  subsides. 

According  to  De  Schweinitz,  '^The  attacks  of  temporary  amaurosis,  lasting 
from  a  few  minutes  to  a  few  hours,  followed  by  a  restoration  of  the  vision  to 
that  which  existed  prior  to  their  occurrence,  may  be  an  early  symptom,  even 
preceding  the  choked  disc." 

8TA0E  6. — There  is  a  gradually  decreasing  vascularity  of  the  papilla.  Its 
surface  becomes  paler  than  normal  and  shows  the  fine,  fluffy  appearance  due  to 
new  tissue  formation,  the  contraction  of  which  tends  to  produce  a  subsidence  of 
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the  measurable  8welling.  This  inay  disciose  the  shimmering  atropliic  disc  as 
through  a  mist.  The  arteries  tend  to  bccome  of  smaller  calibcr  and  the  thicken- 
ing  of  their  perivascular  Ivmph  sheaths  is  apparent.  This  is  the  stage  of 
atrophy  with  s\ippo8edly  (Gunn)  inevitable  blindness.  Acuitv  is  rcduccd  to  the 
counting  of  fingers  or  less.  There  are  frequent  periods  of  teraporarv  amaurosia. 
Colors  are  usnallv  not  seen,  but  small  form  fields,  often  requiring  large,  bright 
objects,  mav  be  plotted.  These  often  show  a  tendencv  to  a  binasal  hemianopsia 
with  loss  of  central  vision.    Some  vision  mav  be  preserved  by  operation. 

Changes  in  Visual  Field. — The  elose  relation  of  choked  disc  to  changes  in 
the  field  of  vision  must  be  kept  constantlj  in  niind.  Dr.  Cushing  associates  the 
color  interlaeing,  the  bliie  within  the  red,  with  the  early  stages  of  choked  disc, 
as  bas  been  stated  in  this  article.  It  is  probablv  not  a  reliable  svmptom,  but  it 
may  be  of  valiie  and  shonld  be  looked  for,  Its  detection  is  a  simple  step  in  the 
routine  as  described  above. 

In  his  second  paper  he  say8 : 

"There  have  been  ten  cascs  of  tumor  whieh  have  8hown  eolor  intcrlacing,  eitheT 
in  the  total  absence  of  a  choked  disc  or  with  a  very  incipient  procesa  observable  in  the 
eye  grounds.  As  the  reader  will  surmise,  therefore,  these  represent  cases  in  which 
localizing  (irritative)  8ymptom8  have  led  to  a  precocious  surgical  intervention  and  con- 
8equently  to  the  best  operative  results. 

"Thus,  in  these  ten  cases  the  tumor  was  enucleated  in  five  instances,  was  exposed 
and  considered  irremovable  in  one,  and  was  unlocalizable  and  not  disclosed  by  the 
operation  (decompression)  in  four.  In  aH  of  them  the  normal  color  relations  were  re- 
Btored  after  the  operation." 

The  changes  of  the  visnal  field  which  occur  in  connection  with  choked  disc 
are  dependent  in  part  on  the  pressure  of  the  edema  and  new  formed  connective 
tissne  on  the  nerve  fibers.  The  first  change,  not  constant,  is  an  enlargement  of 
the  blind  spot.  Then  the  periphery  is  narrowed.  This  is  cspeciallv  noticeable  if 
the  field  is  measured  with  a  grav  object  or  with  bhie  as  has  been  suggestcd.  It 
means  that  the  qiiantitative  vision,  or  sensitivenesa  of  the  retina  to  a  modified 
light  stimnhis,  is  impaired,  and  not  that  there  is  a  loss  of  the  specific  blue  per- 
ception.  Later,  as  the  connective  tissue  contracta,  the  red  field  snffers  most. 
Sectors  are  lost  or  scotomas  appear  in  the  field. 

Finallv,  as  the  contraction  of  the  fibers  progresses,  the  field  narrows  to  the 
fixation  point,  colors  aro  lost,  and  in  a  cortain  lunnber  of  cases,  as  Cushing  in 
his  third  paper  states,  the  nasal  fields  are  lost,  showing  that  the  uncrossed  fibers 
to  the  temporal  halves  of  the  retina  aro  interrupted  bv  pressure  of  the  dilated 
third  ventricie,  which  forces  the  tracts  or  ncrves  against  the  rigid  carotids.  Dr. 
Cushing  has  noted  this  condition  in  5  to  6  per  cent.  of  his  300  cases.  He  say8 
that  it  occurs  as  a  late  sequel  of  an  advanced  choked  disk  in  the  stage  of  reces- 
sion  of  the  edema;  and  a  bilaterallv  svmmetrical  process,  implving  an  equal 
degre3  of  involvement  of  the  2  evcs,  suggests,  as  a  rule,  a  distant,  often  a 
cerebellar,  lesion  with  secondary  hydrocephalus. 
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Choked  Disc  and  Brain  Tumors. — Choked  disc  occurs  in  more  than  80  per 
cent.  of  ali  cases  of  cercbral  tumor.  The  elevatioii  of  the  disc  at  its  height 
averages  4.5  D. 

In  cerebellar  tumors  the  percentage  is  higher  (88  per  cent.,  Uhthoff, 
100  per  cent.,  L.  Paton)  and  the  height  of  the  swollen  nerve  is  1  D.  to  2  D. 
greater. 

Choked  disc  may  be  present  with  tumors  in  any  region ;  its  exi8tence  gives 
no  evidence  as  to  the  size  or  nature  of  the  growth.  The  localization  of  the 
growth  is  often  difficult  and  depends  on  other  sjraptoms  which  need  not  be 
discussed  here,  as  they  would  require  a  review  of  the  neurological  field  far 
beyond  the  scope  of  this  article.  In  general,  it  may  be  said  that  tumors  involv- 
ing  the  surface  of  the  anterior  frontal  and  the  motor  convolutions  are  less  apt 
to  be  associated  with  choked  disc. 

Tumors  of  the  deeper  parts  of  the  frontal  lobes  may  produce  characteristic 
symptoms  by  pressure  on  the  chiasm  and  the  optic  rierves :  hcmianopsia,  atrophy 
preceded  by  retrobulbar  neuritis  with  central  scotoma,  and  with  choked  disc  on 
the  opposite  side,  as  has  been  well  shown  by  Foster  Kennedy. 

Tumors  of  the  temporal  and  occipital  lobes  are  accorapanied  by  choked  disc 
more  frequently,  the  latter  associated  with  crossed  homonymous  hemianopsia, 
which,  liowever,  must  be  diflFerentiated  from  the  hemianopsia  due  to  disease  of 
tract  or  chiasm.  The  Wilbrand  pupil  reaction  and  prism  test  may  be  men- 
tioncd  as  means  of  distinguishing  tract  hemianopsia  from  that  due  to  lesions  of 
tho  occipital  lobe. 

A  8ymptora  of  disease  of  the  optic  centers  is  shimmering,  sparks,  or  even 
visual  hallucinations,  in  the  blind  field.  It  should  be  remembered  that  a 
tumor  of  the  parietal  or  temporal  lobes  may  cause  partial  hemianopsia  by  pres- 
sure on  the  optic  radiations. 

Choked  disc  is  most  frequent  in  tumors  of  the  cerebellum,  next  of  the  basal 
ganglia,  and  occurs  least  often  when  the  pons,  medulla,  and  corpus  callosum  are 
involved. 

That  choked  disc  appears  first,  and  is  more  advanced  or  more  pronounced 
on  the  side  of  the  tumor  in  a  majoritv  of  cases,  is  probably  true.  Recent  ex- 
perimental  work,  as  well  as  clinical  observation,  supports  this  view. 

Treatment. — Operations  undertaken  for  the  relief  of  intracranial  pressure 
are  either  radical  or  palliative.  As  Dr.  Frazier  says,  it  is  a  well-known  fact 
that  the  large  majoritv  of  tumors,  whether  pretentorial  or  subtentorial,  are  in- 
operable.  That  is  to  sav,  the  majority  are  either  inaccessible,  or  impossible  of 
localization,  or  of  such  a  nature  as  to  make  their  removal  inconsistent  with  the 
maintenance  of  life.  Dr.  Frazier  concludes  that  75  per  cent.  to  80  per  cent. 
are  inoperable.  Decompression  is,  therefore,  the  proper  operation  in  a  large 
majoritv  of  cases.  It  means,  if  done  sufficientlv  earlv,  preservation  of  vision 
and  a  relief  from  headaclie  and  vomiting,  and  it  does  not  prevent  the  perform- 
ance  later  of  a  radical  operation  for  the  removal  of  a  tumor  if  the  development 
of  8ymptom8  permits  localization. 
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Summarj. — What  has  been  said  may  be  summarized  briefly  as  follow8: 

The  existence  of  choked  disc  demands  an  immediate  and  thorough  investigation. 
If  it  is  not  due  to  toxemia  or  to  infection,  the  probability  of  increased  intracranial 
pressure  must  be  kept  in  mind,  and  the  corroborative  8ymptom8,  headache,  vertigo,  and 
Tomiting,  as  well  as  the  sjmptoms  referable  to  the  other  cranial  nerves,  must  be 
studied. 

The  field  of  Tision  and  the  blind  spot  must  be  measured  at  frequent  intervals,  and 
at  the  first  sign  of  loss  of  central  or  peripheral  Tision,  decompression  must  be  prac- 
ticed  without  waiting  for  developments  which  might  aid  localization. 

The  prompt  and  adequate  relief  of  intracranial  pressure  at  an  early  stage  of 
choked  disc  o£Fers  the  best  hope  of  preservation  of  vision  as  well  as  of  relief  from  the 
distressing  headache  and  vomiting,  and  this,  in  a  majoritj  of  cases  of  cerebral  tumor« 
is  ali  that  can  be  ezpected. 
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GENERAL  OONBIDEBATIONB 


Whether  an  eye  operation  calls  for  general  anesthesia  or  not,  it  is  always 
wise  for  the  patient  to  have  free  purgation  before  he  is  operated  upon.  Ex- 
amination  o  f  the 
lieart,  Innga,  and  kid- 
ney8  shoiild  be  made, 
and  the  patient's  gen- 
eral condition  should 
never  be  lost  sight  of 
by  the  surgeon.  Often 
it  is  important  that 
diseased  conditions 
which  might  give  rise 
to  conghing,  sneez- 
ing,  vomiting,  hemor- 
rhage,  or  lowered  vi- 
tality  should  be  rem- 

edied  before  a  patient's  eye  is  operated  on.  Any  measure  which  will  aid  in 
putting  the  eye  patient  into  the  best  possible  phy8ical  condition  before  opera- 
tion should  be  employed. 

Before  operating  it  may  be  neeessary  to  combat  an  infection  of  the  con- 
junetiva,  comea  or  lacrimal  sac.  In  preparing  a  patient  with  a  diseased  lac- 
rimal  sac  for  operation  on  the  eyeball,  usually  it  is  unwi8e  to  employ  such 
conservative  treatment  as  irrigation  and  probing,  biit  rather  complete  extir- 
pation  of  the  sac  should  be  performed  at  once  in  order  to  render  the  eye  free 
f rom  the  danger  of  infection  which  an  inflamed  sac  oflFers. 

The  local  preparation  of  the  patient  is  usually  simple.     The  eyelids,  eye- 
brow8  and  skin  of  the  face  about  the  eye  should  be  thoroughly  cleansed  with 
Boap  and  water  applied  with  cotton  sponges,  followed  by  sponging  and  irriga- 
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tion  w!th  1  :ii,000  bichlorid  solution.  Finallj  the  eye  is  irrigated  freely  with 
boric  acid  sohition  2  to  4  per  cent  A  aimpic  biilb  irrigator  8udi  as  is  sbovn 
in  FifTiire  :i  ai!swer9  as  well  as  anything  for  this  purpose.  Usuallj  it  is  not 
neccssary  to  ciit  tho  ejelaabes  or  sbave  tbc  ejebrow.  Steriie  toveis  or  a  special 
face  eovcrinfi  wtth  an  apertiire  to  expose  the  operative  field  aboiild  be  appHed. 
The  o[>erator  rciiders  his  hands  aeeptic  and  vvears  a  aterile  cap  and  gowD. 
Kuiiic  ophtlialmic  surgeons  cboose  to  wear  a  covering  for  the 
mouth  and  noše,  bnt  few  are  accustomed  to  wearing  glovea 
for  eve  surgery. 

A  good  overbead  daylight  is  best  for  most  eye  work,  as  it 
is  lesa  taxing  on  both  tho  patient  and  the  operator  than  a 
hriUiant  artificial  light;  but  for  a  few  operations,  such  as 
discission  of  the  anterior  or  posterior  capsule  of  the  lens  and 
extirpation  of  the  lacrimal  sac,  a  penetrating  condensed  arti- 
ficial  illumination  is  ealled  for. 

The  patient's  head  should  be  at  sncb  a  height  as  to  enable 

the  operator  to  work  comfortably  in  the  standing  posture. 

.'^^  iBJ        Some  ophtbalmic  surgeons  prefer  to  sit  while  operating,  but 

JCSIf^        one  who  has  accustomed  himself  to  the  standing  position  is 

conscioua  of  the  restrictiou  in  movement  which  the  sitting 

position  entails.    Anytbing  which  interferes  witli  freedom  of 

movement  on  the  part  of  the  siirgeon  should  be  avoided. 

For  most  operations  the  surgeon  can  work  to  better  advantage  at  the  pa- 

ticnfs  head,  and  not  at  one  side,  although  some  skilled  operatora  t^oose  to 

stand  or  sit  on  the  right  or  left  of  the  patient. 


ANESTHESIA  FOR  ETE  OPERATIONS 


Local  ancsthcsia  is  used  for  the  greatcr  part  of  eye  operating.  Whether  a 
general  or  local  anesthctic  should  be  used  must  be  left  usually  to  tbe  diseretion 
of  the  operator.  In  many  operations  the  choice  maj  be  left  witb  tbe  patient 
Speaking  broadlv,  it  may  be  said  that  general  anesthesia  is  ealled  for  in  such 
operations  as  cnucleation  of  the  eyeball  or  any  of  its  modifications,  in  opera- 
tions on  t)ie  orbit,  in  operations  for  acute  glaucoma  or  on  eyes  painful  and  senai- 
tive  from  any  caiisc,  in  ali  operations  on  babies  and  young  children,  and  in 
operations  on  the  eyeba]l  in  very  nervoua  and  hyperaensitive  adults.  There 
are  no  conditions  of  the  eye  which  contra-indicate  the  administration  of  gen- 
eral ancsthcsia.  The  choice  of  anesthetic  and  the  manner  of  administration 
are  miittcrs  of  preference  on  tlie  part  of  the  surgeon  and  anesthetist,  but  it 
nii^bt  be  snid  that  ether  anesthesia  is  in  general  use  for  eye  paticnts.  In  some 
eve  operations  it  is  inconvcnient  for  the  surgeon  to  have  an  inhaler  over  the 
paticnfa  nosc,  and  it  is  bcttcr  to  have  the  anesthctic  given  through  a  tub& 

Local  aneslhenia  is  best  accompHshed  by  the  use  of  cocain  bydrodilorBta 
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For  instillatioD  a  4  per  eent.  solution  ie  Batisfactory.  It  may  be  combined 
with  adrenalin  1 :  1,000,  which  is  an  adjnvant  of  cocnin,  and  a  vahiable  hpmo- 
atatic  in  eyo  work.     For  anesthetizing  the  cornea,  2  or  3  instillationa  of  4 
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por  eent.  cocain  2  minutes  apart  suffice.  For  the  deeper  stnictures  of  the  eye- 
ball,  such  as  tbe  ins  and  muecles,  it  is  welt  to  allow  15  miniitcs  and  to  instill 
4  per  cent  cocain  every  3  minatee  during  this  period.     The  evcs  ahould  be 


Fio.  s. — MoHOcui^a   DRBaamo 


kept  closed  during  thia  proccBs,  and  the  patient  shonid  not  be  Hl]owed  to  nib 
his  cves,  or  tho  epitheliiim  of  the  cornea  niav  be  looscncd  nnd  nbrndcd.  ITolo- 
cain  1  or  2  per  cent.,  or  aiypin  3  to  5  per  cent.  inav  be  nscd  for  local  anesthesia, 
and  both  have  an  advantage  nnder  eertain  circumstanccs,  in  that  thcj  do  not 
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dilate  the  pupil ;  but  their  anesthetic  effect  is  not  as  certain  as  that  of  cocain. 
Eor  injection  in  the  tissues  of  the  lids  or  nnder  the  conjunctiva,  a  solution 
made  up  of  4  per  cent.  cocain  1  part,  1:1,000  adrenalin  1  part,  and  sterile 
wator  or  normal  salt  solution  2  parts  is  sati8factory.  Novocain  1  per  cent.  is 
used  for  injection  by  some  operators.  It  has  the  advantage  of  being  less  toxic 
ihem  cocain. 

OPEBATIONB  ON  THE  EYEBALL 

STTSaiGAL  ANATOMY  OF  THE  ETSBALIi 

The  ejeball  is  an  imperfect  sphere.  Its  shape  has  caused  it  to  be  likened 
to  a  globe  and  it  is  generally  referred  to  by  ophthalmologists  as  "the  globe." 
Carrjing  out  the  comparison,  it  is  said  to  have  an  anterior  pole  in  the  center 
of  the  comea  and  a  posterior  pole  at  a  point  diametricallj  opposite.     The 
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meridians  pass  through  these  imaginarj  poles,  and  the  eq\mior  encircles  the 
eyeball  niidway  between  the  anterior  and  posterior  poles.  The  diameter  of 
the  eyeball  is  nearly  an  inch.  To  be  more  exact,  the  anteroposterior  diameter 
U8ually  is  24  mm.  and  the  other  diameters  are  about  23  mm.  The  reason  for 
the  greater  anteroposterior  measurement  is  found  in  tlie  fact  that  the  comea 
has  a  greater  curvature  than  the  rest  of  the  eveball.  The  eveball  has  three  prin- 
cipal  coats ;  the  outer  is  tough  and  protective ;  the  middle  is  e8sentially  vascular ; 
and  the  inner  is  the  nervous  or  perceptive  layer. 

Outer  Layer  of  the  £yeball. — The  outer  coat  is  fibrous  and  is  made  up  of 
the  comea  and  sclera. 

The  comea  is  the  clear,  transparent  tissue  which  forms  the  anterior  1/6 
of  the  globe.  It  is  about  1  mm.  in  thickness  near  ita  margin  and  8omewhat 
thinner  toward  the  center.  At  the  bordcr  it  is  sliirhtlv  overlapped  by  the  sclera, 
and  for  this  reason  it  is  said  to  be  set  in  tlio  solera  as  a  ^Vatch  crvstal  in  a 
watch."     The  diameter  of  the  comea  is  sliglitly  less  than  1/2  in.   (diameter 


OPEEATIONS    0X    THE    EYEBALL  21 

vertically  11  mm.,  and  horizontally  12  mm.).  There  are  5  lajers  in  the  cor- 
nea:  (1)  the  external  epitbelial  layer,  (2)  the  anterior  elastic  membrane  (Bow- 
man's  membrane),  (3)  the  substance  proper  of  the  cornea,  (4)  the  posterior 
elastic  membrane  (Descemet's  membrane),  and  (5)  the  endothelial  lining. 
The  epitbelial  layer  on  the  surface  of  the  cornea  is  verv  easily  detached  from 
Bowman's  membrane  so  that  denudation  from  injury  is  rather  a  common  oc- 
currence.  Fortunately  no  scar  resnlts  from  injiiry  to  the  epitbelial  layer, 
but  any  injury  or  ulcerative  process  which  penetrates  deeper  than  this  layer 
leaves  scar  tissne.  Opacification  attends  the  formation  of  scar  tissne  in  the 
cornea,  arid  opacities  in  the  pupillary  area  result  in  permanent  impairment 
of  vision.  There  are  no  blood  vessels  in  the  cornea  but  nutriment  is  provided 
by  a  free  lymphatic  circulation  in  the  substance  proper. 

The  sclera,  or  sclerotic,  is  the  tough,  white  posterior  5/6  of  the  outer  coat 
of  the  eyeball.  It  is  perforated  a  little  to  the  nasal  side  of  the  posterior  pole, 
where  the  optic  nerve  joins  the  globe  and  the  nerve  fibers  pass  into  the  retina. 
It  is  at  this  point  that  the  eyeball  is  Aveakest,  and  it  is  here  that  the  wall  gives 
way  in  čase  of  increased  intra-ocular  tension,  and  the  glaucomatous  "cup"  is 
formed.  The  junction  of  the  cornea  and  the  sclera  is  called  the  limbus.  It 
should  be  kept  clearly  in  mind  that  the  cornea  fits  into  the  sclera,  as  it  were, 
so  that  the  sclera  overlaps.  This  anatomical  fact  is  of  importance  in  making 
incisions  into  the  anterior  chamber.  The  angle  between  the  cornea  and  iris  is 
reached  by  entering  8ligbtly  behind  the  superficial  line  of  junction  of  cornea 
and  sclera.  The  4  recti  muscles  are  attached  to  the  sclera  5  to  8  mm.  behind 
the  limbus,  and  the  2  obliques  to  the  sclera  behind  the  equator. 

Hiddle  Iiayer  of  the  Ejeball. — This  is  made  up  of  the  choroid,  the  ciliary 
body,  and  the  iris. 

The  choroid  is  made  \xjp  largely  of  blood  vessels,  capillaries,  and  pigment. 
From  a  surgical  point  of  view,  this  structure  is  not  of  importance,  except  for 
the  po8sibility  of  severe  intra-ocular  hemorrhage  from  a  large  choroidal  vesseL 
Occa8ionally,  after  sudden  reduction  of  tension  during  operation  for  cataract 
or  glaucoma,  a  hemorrhage  into  the  vitreous  chamber  occurs,  which  results  in 
loss  of  the  eye. 

The  ciliary  body  encircles  the  inner  surface  of  the  sclera  behind  the  comeo- 
scleral  junction.  It  is  to  this  structure  that  the  ligament  of  the  lens  is  at- 
tached, and  it  is  through  the  contraction  of  its  muscle  fibers  that  the  shape  of 
tlie  lens  is  changed  and  accommodation  is  regulated.  Surgically  the  ciliary 
body  is  important,  because  serious  injury  to  it  results  in  the  destruction  of  the 
evc  and  endangers  the  fellow  eye  through  the  liability  of  sympathetic  inflam- 
mation.  It  is  for  this  reason  that  the  portion  of  the  eyeball  approximately 
from  2  mm.  to  8  mm.  behind  the  margin  of  the  cornea  is  called  the  "danger 
zone." 

The  iris  is  the  incomplete  curtain  which  lies  in  the  aqueou8  chamber.  The 
opening  ncar  the  center  of  it  is  called  the  pupil,  and  the  inner  border  is  called 
the  pupillary  margin.     The  outer  border  is  attached  to  the  ciliary  body  and  is 
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called  tbe  ciliarj  margin.  The  pupillarj  margin  rests  on  tlie  anterior  siirface 
of  tlie  leiis  and  lies  in  a  plane  further  forward  than  that  of  tbe  eiliary  margin. 
The  iris  has  a  rich  blood  8upply  and  sometimes  bleeds  freely  wben  incised. 
One  of  tbe  most  common  eye  operations  is  tbe  removal  of  a  portion  of  tbe 
iris.  Tbe  operation  is  called  iridectomj  and  tbe  resultant  opening  is  called 
a  coloboma. 

Inner  Layer  of  thc  Ejeball. — Tbe  retina  forms  tbe  innermost  coat  of  tbe 
ejeball.  Detachnient  of  tbe  retina  sometimes  follow8  operation  or  otber 
traumatism.  Many  operations  bave  been  suggested  for  tbe  cure  of  retinal  de- 
tachment,  but  ali  bave  resulted  in  failnre. 

Tbe  conjunHiva  is  a  mncous  membrane  wbich  covers  tbe  eyeball  from 
tbe  cornea  nearly  back  to  tbe  equator  and  is  reflected  to  tbe  posterior  surface 
of  tbe  eyclid8,  tbus  forming  tbe  upper  and  Iower  conjunctival  ciils  de  sac. 
Tenons  capsule  is  a  layer  of  fascial  tissue  in  wbicb  tbe  eyeball  moves.  It  lies 
in  contact  with  tbe  sclera. 

The  leiis  is  a  clear  biconvex  body,  wbich  is  beld  in  position  bebind  tbe 
iris  by  tbe  attachment  of  its  suspen8ory  ligament  to  tbe  ciliary  body.  Wben 
tbe  ligament  is  tom  tbe  lens  is  said  to  be  dislocated.  Tbe  posterior  surface  of 
tbe  lens  is  more  convex  than  tbe  anterior  surface.  Tbe  lens  bas  an  epitbelial 
covering  called  its  capsule,  Tbe  portion  on  tbe  anterior  surface  is  called  tbe 
anterior  capsule  and  that  on  tbe  posterior  surface  is  called  tbe  posterior  cap- 
sule. Wben  a  person  is  about  25  years  of  age  tbe  lens  develops  a  bard  center 
called  tbe  nucleus.  Tbis  becomes  larger  and  bardor  as  tbe  years  of  age  in- 
crease.  The  softer  portion  of  tbe  lens  between  nucleus  and  capsule  is  called 
tbe  cortex.     Opacity  of  tbe  lens  or  any  portion  of  it  is  termed  catarad. 

The  agueous  chamber  of  tbe  eye  is  in  front  of  tbe  lens.  As  its  name  im- 
plies,  tbe  con8istency  and  appearance  of  aqueous  a^e  like  tbose  of  water.  The 
anterior  chamher  is  in  front  of  tbe  iris,  and  varies  con8iderably  in  deptb  in  dif- 
ferent  individuals,  botb  normally  and  in  disease.  Tbe  posterior  chamher  is  be- 
bind tbe  iris  and  contains  mucb  less  aqueous  than  tbe  anterior. 

The  vitreous  chamber  is  bebind  tbe  lens  and  witbin  tbe  retina.  It  is  filled 
witb  a  transparent  substance,  about  tbe  consi8teney  of  tbe  wbite  of  an  egg, 
called  tbe  vitreous  or  vitreous  body.  Tbis  is  surrounded  by  a  transparent 
bomogeneous  membrane  known  as  tbe  hyaloid  membrane.  It  is  due  to  tbe 
presence  of  tbis  very  tbin  membrane  that  loss  of  vitreous  is  prevented  wben 
tbe  ligament  of  tbe  lens  is  injured  in  sucb  operations  as  extraction  of  cataract 
and  iridectomy. 

OPERATIONS    ON   THE    OOBNEA 

CORNEAL    UlCER 

Ulceration  of  tbe  comea  may  result  in  serious  impairment  of  vision 
tbrougb  scar  fonnation,  or  even  in  complete  loss  of  tbe  eye  tbrough  panopbtbal- 
mitis.    Corneal  ulceration  always  should  be  regarded  seriously,  and  in  tbe  čase 
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of  virulent  infection  it  is  aometimes  wi8e  to  resort  to  the  cautery,  ciiret,  or 
knife. 

Canterization. — The  eye  must  be  thoroughlj  anesthetized.  The  siirgeon 
may  einploy  either  the  electrocautery  with  platinum  tip,  or  a  probe  of  platinum 
or  silver  heated  in  the  flame  of  an  alcohol  lamp.  The  electrocautery  is  more 
satisfactory,  as  the  degree  of  heat  can  be  controUed. 

A  speculum  should  be  used,  and  the  eye  held  with  fixation  forceps.  Any 
ulcer  which  carries  an  infection  of  such  virulence  as  to  eall  for  the  use  of  the 
actual  cautery  deserves  most  thorough  canterization.  The  applieations  should 
be  gently  made,  but  sufficient  in  number  to  cover  the  entire  margin  and  base 
of  the  ulcer.  There  is  no  pain  connected  with  canterization,  provided  the  eye 
has  been  thoroughly  cocainized.  Bichlorid  vaselin  (1:5,000)  should  be  used 
in  abundance,  and  a  dressing  and  bandage  applied.  The  eye  should  be  kept 
anointed  under  a  dressing  for  several  days. 

Saemisch  Incision  of  Comea. — In  certain  progressive  ulcers  of  the  cornea, 
with  considerable  exudate  in  the  anterior  chamber  (hypopyon),  the  cornea 
is  incised  after  the  method  of  Saemisch  to  drain  the  corneal  tissue  and  to  allow 
the  escape  and  drainage  of  the  exudate.  This  operation  is  performed  less 
frequently  than  formerly,  as  preference  is  given  to  the  less  radical  forms  of 
treatment.  Usually  the  procedure  cannot  be  done  under  local  anesthesia  with 
8afety  to  the  lens,  as  it  is  accompanied  with  such  pain  that  the  patient  cannot 
be  relied  upon  to  control  the  pressure  from  spasm  of  his  eyelids.  Priniary 
gas  or  ether  anesthesia  is  sufficient. 

A  speculum  is  introduced  and  the  eye  is  held  by  grasping  with  fixation 
forceps  the  conjunctiva  and  subconjunctival  tissues  a  little  to  the  nasal  side 
of  the  comea.  A  cataract  knife  is  then  made  to  enter  the  cornea  a  little 
outside  the  temporal  margin  of  the  ulcerated  area  and  the  point  carried  across 
the  anterior  chamber  to  emerge  near  the  nasal  margin  of  the  ulcer  in  the 
clear  cornea.  Thus  an  incision  is  made  through  the  diseased  cornea,  and  the 
aqueou8  and  exudate  are  allowed  to  escape  from  the  anterior  chamber.  After 
irrigation  of  the  wound  and  anterior  chamber  with  boric  acid  or  1 :5,000  bi- 
chlorid solution,  bichlorid  vaselin,  dressing  and  bandage  are  applied.  Drain- 
age may  be  maintained  for  several  days  by  opening  the  corneal  wound  with  a 
fine  instrument  such  as  a  spatula.  The  patient  experiences  relief  from  pain 
through  the  lowering  of  intra-ocular  tension. 

After  the  Saemisch  incision  the  iris  becomes  incarcerated  in  the  woimd, 
and  the  area  of  ulceration  becomes  a  dense  white  scar  (leukoma),  which  can 
bo  tattooed  after  aH  signs  of  irritation  have  passed  away. 

Tattooing  of  the  Comea. — The  operation  of  tattooing  is  performed  almost 
exclu8ively  as  a  cosmetic  measure.  Following  exten8ive  ulceration  of  the  cor- 
nea, dense  scar  tissue  remains  and  oflFers  the  appearanee  of  a  whito  spot  in 
contrast  to  the  colored  iris  in  the  background.  The  disfigiircment  is  especiallv 
conspicuous  if  it  rests  in  tho  pupillarv  area,  and  the  white  spot  la  contrastod 
wit}i  the  black  pupil  of  the  fellow  eye.    Tattooing  will  change  the  whitc  area 
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into  a  black  one,  and  greatlv  improve  the  appearance  of  the  eye  and  the  indi- 
vidual.  From  an  economic  standpoint,  this  change  may  be  an  important  one 
for  the  patient- 

INSTRUMENTS. — Speculum,  fixation  forceps,  spatula,  tattooing  needle. 
Several  different  modela  of  needles  are  in  use.     The  operator  niav  use  an 

instrument  with  a  row  of  fine  needles,  or  a  clump  of  needles.  I 
prefer  a  single,  firm,  grooved  needle  with  which  definitely  di- 
rected  punctures  may  be  made. 

India  ink  is  commonly  used  to  produce  a  black  spot.     The 
ink  is  scraped  from  a  cake  and  baked  to  sterilize.     Then  it  is 
thoroughly  broken  up  and  worked  into  a  thin  paste  by  rubbing 
with  sterile  water  in  a  sterilized  dish.     In  the  attempt  to  match 
Fio.  8.— Tat-      the  color  of  the  patient'8  iris  in  scar  tissue  lying  outside  the 
Nbbdlb^  °      pupillary  area,  mixtures  of  colored  pigment  (sepia,  ultramarine, 

vermilion)  are  occasionally  used. 
OPERATION. — After  anesthetizing  the  cornea  with  cocain  solution,  the 
speculum  is  inserted  and  the  eye  is  irrigated  with  boric  acid  solution.  The 
eye  is  steadied  with  the  fixation  forceps,  and  with  a  spatula  a  little  of  the  ink 
paste  is  put  on  the  corneal  scar  and  worked  into  the  cicatricial  tissue  with 
gentle  strokes  of  the  tattooing  needle.  The  punctures  should  be  directed  di- 
agonally  and  should  work  the  ink  well  into  the  tissues,  or  the  pigment  will  not 
remain.  If  the  cornea  is  thin,  čare  must  be  taken  not  to  perforate  into  the 
aqueous  chamber.  Of  course  this  operation  should  not  be  performed  on  an 
inflamed  or  irritated  eye,  or  on  one  with  a  thin  and  bulging  cornea.  The 
procedure  may  be  repeated  as  many  times  as  nece88ary  to  produce  the  desired 
result,  providing  sufficient  time  elapses  for  the  eye  to  become  quiet  before  each 
repetition.  The  eve  should  be  kept  under  dressing  and  bandage  for  a  few 
days  after  tattooing. 

PaRACENTESIS   of   TIIE    CoRNEA 

When  it  is  advisable  to  reduce  the  tension  of  an  eve  teraporarily,  para- 
centesis  with  escape  of  aqueou8  may  be  emploved.  Iritis  with  tension,  acute 
glaucoma,  traumatic  cataract  with  swelling  of  the  lens,  corneal  ulceration,  and 
secondary  glaucoma  are  such  conditions  as  may  call  for  puncturing  of  the 
cornea.  The  permanent  reduction  of  tension  usuallv  cannot  be  secured  by 
this  operation  but  it  may  sometimcs  be  performed  advantageou8ly  to  assist 
healing,  to  relieve  pain  or  to  put  an  eve  in  better  condition  for  further  operation. 

ANESTHESIA.  — Unless  the  eve  is  in  an  extremely  sensitive  condition,  para- 
centesis  may  be  performed  under  local  ancsthesia. 

INSTRUMENTS. — Speculum,   fixation  forceps,   Graefe  knife  or  keratome. 

OPERATION. — Control  the  eve  bv  fixation  of  the  eonjunetiva  in  the  hori- 
zontal meridian  near  the  cornea,  and  enter  tlie  aiiterior  chamber  with  a  Graefe 

« 

knife  bv  puncturing  the  cornea  near  its  margin  on  the  temporal  side.     Čare 
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should  be  taken  not  to  allow  the  point  of  the  knife  to  pasa  in  front  of  the  pupil- 
lary  area,  as  the  lens  might  be  injured.  Rotate  the  handle  of  the  knife  slightly 
and  allow  the  aqueou8  to  escape  8lowly.  A  sudden  gush  of  aqueou8  might 
produce  an  intra-ocular  hemorrhage.  After  the  aqueou8  chamber  is  emptied, 
withdraw  the  knife  and  apply  a  dressing  and  bandage,  which  should  be  kept 
on  for  a  day  or  two.  Instead  of  the  Graefe  knife,  a  keratome  may  be  used.  If 
it  is  the  preference  of  the  surgeon  to  use  a  keratome,  the  incision  in  the  comea 
may  be  made  above  instead  of  at  the  side. 


OPEBATIONS  ON  THE  CONJUNOTIVA 

SUBCONJUNCTIVAL   InjECTIONS 

Many  different  solutions  havc  been  injected  under  the  conjunctiva  for 
anesthetic  and  therapeutic  purposes. 

More  complete  anesthesia  of  the  deeper  structures  of  the  eyeball,  particularly  the 
iris,  is  obtained  by  subconjunctival  injection  than  by  instillation.  A  solution  of  cocain 
4  por  cent.  and  adrenalin  1 : 1,000  equal  parts  is  8atisfactory  for  anesthetic  purposes. 
For  their  therapeutic  effect,  solutions  of  sodium  chlorid,  bichlorid  of  mercury,  cyanid 
of  mercury,  dionin  and  other  drugs  have  been  injected  in  many  ocular  diseases,  such 
as  comeal  ulcer,  interstitial  keratitis,  iritis,  choroiditis  and  detachment  of  the  retina. 
There  is  considerable  difference  of  opinion  as  to  the  therapeutic  value  of  this  form 
of  treatment. 

The  technic  of  the  injection  is  simple.  First  anesthetize  the  conjunctiva  by 
the  instillation  of  cocain.  Then  introduce  a  speculum,  or  hold  the  lids  open  with  the 
fingers.  Pick  up  a  small  fold  of  the  conjunctiva  with  a  pair  of  fine  tissue  forceps  and 
pierce  it  close  to  the  forceps  with  the  hy|:)odermic  needle,  injecting  a  few  drops  of  the 
solution.  The  iniportant  cautions  are  not  to  pick  up  in  the  forceps  subconjunctival 
tissue,  and  not  to  get  into  the  adherent  tissues  near  the  comea,  but  several  milli- 
raeters  away  from  it.  In  making  a  series  of  injections  it  is  well  not  to  make  them 
repeatedly  in  the  same  plače,  but  to  vary  the  position. 


Pteetgium 

Pterygium  (rving)  is  a  triangular  fold  of  thickened  conjunctiva  which  is 
caused  by  expo8ure  to  the  wind,  sun,  and  dust.  It  is  more  conimon  on  the 
nasal  side  of  the  cornea  than  on  the  temporal  side,  but  may  appear  on  both  sides. 
The  apex  is  referred  to  as  the  hcad;  a  small  adjacent  portion  is  called  the 
neck;  and  the  wing-like  expansion  is  termed  the  body.  As  growth  takcs  plače, 
the  head  advances  from  the  corncal  margin  toward  the  center  of  the  cornea, 
causing  a  cosmetic  disfigurement  and-endangering  the  sight. 

The  cure  liea  in  exci8ion  or  transplantation,  and  the  operation  of  McRey- 
nolds  gives  the  most  satii  Very  few  recurrences  follow  the 

proper  perforfr  ^phthalmoscope  of  March,  1914, 

McRejnm^ 
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"(1)  Orasp  completeljr  tbe  neck  of  the  pteTygiiim  with  atrong  but  narrow  Sxation 
forceps.  (2)  Pasa  a  Oraefe  knife  tbrougb  the  conatriction  and  as  cloee  to  the  globe 
as  possible,  and  then,  with  the  cuttiug  edge  turned  toward  the  cornea,  ehave  off  every 
particie  of  tbe  growth  emoothl;  from  the  coroea.     (3)  With  tbe  fixation  forcepe  atill 


Pra.  8. — PrMBTonni  or  Riobt  Etk. 


hold  the  pterygium,  and  with  slender  straigbt  aciseors  divide  the  conjunctiva  and  sub- 
conjunctival  tiasue  along  the  lower  margin  of  the  pterjrgiuni,  cmmtnencing  at  its  neck 
and  extending  toward  the  canthus  a  distance  of  one-fourth  to  one-half  of  an  inch. 
(4)  Stili  hold  tbe  pterygium  with  the  forc^a  and  aeparate  the  body  of  tbe  growtb 


from  tbe  aolera  with  8iiy  sinall  non-ciittinp;  instrument, 
tln'  sclera  tlie  Ponjiin<'tiva  Ijing  bplow  tbe  obliiiue  inf 
(0)  T«ko  bbiok  silk  tbreiid  aniicd  ot  cach  end  ivith  ainall 
of  thi^se  ncciiles  througb  tbe  apcjc  of  the  ptorygiuin  from 


(f))  Now  si-jiarote  well  fnim 
Sion  ina.le  witb  tbe  »■■iss.ira. 
::nrviil  iKitlli-s  iiiid  i'iirry  bolli 
witbiii  outward  aud  scparatL-d 
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f  rom  eaoh  othcr  by  a  sufficient  amount  of  the  growtli  to  secure  a  firm  hold.  (7)  Then 
c'arry  tbese  needles  downward  beneath  the  looseiied  coujunctiva  lying  bclow  the  oblique 
incision  made  by  the  scissors.  The  needles,  after  passing  in  parallel  directions  be- 
neath the  loosened  lower  segment  of  the  conjunetiva  until  they  reach  the  region  of 
the  lower  fornix,  should  then  emerge  from  beneath  the  conjunetiva  at  a  distance  of 
about  ono-oighth  of  an  inch  from  each  other.  (8)  Now,  with  the  forceps  lift  up  the 
loosened  lower  segment  of  the  conjunetiva  and  gently  exert  traction  upon  the  free  ends 
of  the  threads  whieh  ha  ve  emerged  from  below,  and  the  pterygium  wiU  slide  beneath 
the  loosened  lower  segment  of  the  conjunetiva,  and  the  threads  may  then  be  tightened 
and  the  surplus  portions  of  the  thread  cut  off,  leaving  enough  to  facilitate  the  re- 
moval  of  the  threads  after  proper  union  bas  occurred. 

**It  is  very  important  that  no  incision  should  be  made  along  the  upper  border  of 
the  pterygium,  because  it  would  gape  and  leave  a  denuded  space  when  downward  trac- 
tion is  made  upon  the  pterygium.  On  the  contrary,  the  elasticity  of  the  conjunetiva 
is  such  that  when  this  downward  traction  is  exerted  upon  the  head  of  the  pterygium 
the  conjunetiva  becomes  thinned  out,  and  smoothly  applied  to  the  sclera  correspond- 
ing  to  the  former  site  of  the  body  of  the  growth,  and  the  margin  of  the  conjunetiva 
coincides  accurately  with  the  sclerocorneal  junction.  Thus,  when  the  operation  is 
completed  and  the  speculum  removed,  no  stitch  is  seen,  because  it  is  hidden  by  the 
lower  lid;  the  only  denuded  area  is  on  the  comea.  The  former  site  of  the  body  of 
the  pterygium  is  covered  by  a  thin  and  comparatively  non-vascular  conjunetiva,  and 
what  blood  vessels  remain  are  directed  downward  and  not  horizontally,  and  hence  do 
not  tend  to  encroach  again  upon  the  comea.  In  fact,  the  whole  vascular  activity  is 
concentrated  beneath  the  lower  lid,  where  it  is  not  6nly  removed  from  view,  but  pro- 
tected  from  the  irritating  influences  of  dust  and  exposure,  and  the  process  of  atrophy 
naturally  and  surely  follow8.  In  the  meantime,  the  comeal  wound  heals  quickly  and 
the  thin  conjunctival  tissue  becomes  closely  adherent  to  the  sclera  in  the  palpebral 
opening.  After  a  few  day8  the  single  stitch  can  be  removed,  and  the  old  pterygium 
will  be  found  firmly  adherent  to  the  sclera  and  hidden  beneath  the  loosened  lower  seg- 
ment of  the  conjunetiva. 

'*If  the  head  of  the  growth  is  veiy  large,  so  that  it  covers  something  like  a  third 
of  the  cornea,  and  if  the  body  is  also  very  thick  and  fleshy,  it  may  be  best  to  dissect 
away  the  head  from  the  cornea  with  a  sharp  knife,  and  then  remove  with  scissors  a 
part  of  the  head  and  a  part  of  the  subconjunctival  portion  of  the  body  of  the  growth, 
and  then  deal  with  the  rest  of  the  pterygium,  according  to  the  method  already  de- 
scribed. 

"Practically,  the  only  discomfort  to  be  apprehended  will  be  in  the  first  few  hours 
succeeding  the  operation,  and  this  can  be  effectually  relieved  by  cold  applications  and 
the  occasional  instillation  of  a  weak  anesthetic  solution.  A  light  bandage  should  be 
worn  for  a  few  days  and  the  patient  is  instructed  to  avoid  as  far  as  possible  those  con- 
ditions  which  ha  ve  a  tendency  to  favor  the  development  primarily  of  this  affection. 

**The  conjunetiva  remains  red  for  a  few  weeks  after  the  operation,  but  the  red- 
ness  gradually  disappears,  and  a  small  scar  on  the  comea  marking  the  position  of  the 
head  of  the  pterygium  is  aH  that  ultimately  remains  as  the  result  of  the  growth." 

0PEBATI0N8   ON   THE    IBIS 

Iridectomy 

Except  in  cases  of  optical  iridectomj  and  in  iridectomj  for  Hberation  of 
the  iris  from  wound8,  the  operation  is  performed  in  the  upper  part  of  the  iris, 
flo  as  to  have  the  resulting  coloboma  covered  by  the  upper  lid. 
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IN8TBUMENT8. — Spectilum,   fixation  forcepB,  keratome,   iris  forceps,  iria 
Bcissors,  and  apatiila. 

ANESTHEaiA. — Except  in  cases  of  aciite  glau- 
coma,  unlesa  tlie  eje  is  in  a  tender  condition,  local 
cocain  anesthesia  siiffices.  Five  instillationa  of  a 
soliition  of  4  per  cent.  cocain  hvdrochlorate  3 
mimites  apart  will  give  almost  coniplete  anesthesia 
of  the  iris. 

OPERA TiON. — After  introdiicing  the  specuhim, 
take  the  fixation  forceps  in  the  left  hand  and  the 
keratome  in  the  right  and  fix  the  e.veball  in  the 
median  line  about  1  mm.  below  the  eomea,  grasp- 
ing  the  conjunctival  and  siibconjiinctival  tissues. 
Fio.  13.— KsKATOHEa  3  Siebs.       '^^^  patient  shonid  look  well  down  toward  his  feet, 
assisted  bv  the  fixation  forceps. 
Incisioh,— Pierce  the  conjunetiva  and  selera  with  the  point  of  the  kera- 
tome about  1  mm.  from  the  comeoscleral  jnnction  and  enter  the  aqueon8  cham- 
ber  tbrough  the  iris  angle.     As  soon  as  the  point  of  the  instrument  can  be  seen 


(• 


Fta.  10. — Iris  ScisBOBa. 
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in  the  anterior  chamber,  direct  it  toward  the  center  of  the  cornea  and  carry  it 
in  until  the  inciaion  ia  the  desired  length.  If  the  point  of  the  keratome  sbould 
catch  in  the  iris  and  ahould  be  carried  forward,  the  iris  would  be  tom  from 
the  ciliary  bodv.  To  avoid  thia,  withdraw  the  keratome,  cutting  laterally  with 
either  edge  of  the  instrument  as  it  is  brought  out  of  the  anterior  chamber.  If 
the  wound  is  atill  too  emall  it  may  be  enlarged'with  a  pair  of  small  cnrved 
scissors.  Ah  the  keratome  ia  withdrawn  sometimes  the  iris  prolapsea  through 
the  wound,  ruahing  out  with  the  aqueoti8. 

Ikidectomt. — The  asBistant  hands  the  operator  the  iris  forcepa  and  scia- 
sora  and  takes  the  fixation  forceps  to  con- 
trol  the  position  of  the  eye  while  the  opera- 
tor is  performing  tlie  irideetomy.  Grasp 
the  iris  with  the  points  of  the  iris  forcepa 
about  1  mm,  from  the  pHpilIary  margin 
Ilold  the  blftdes  of  the  scissora  in  contact 
with  the  globe,  straddling  the  iria  forcepa 
Puli  the  iris  out  until  the  pigment  at  the 
piipil)ary  margin  can  be  seen.  Make  trac-  ^ 
tion  on  the  iria,  cutting  it  off  quickly  while 
preasing  gently  on  the  globe  with  the  bladea 
of  the  acissora.  If  the  aeiaaora  are  not  in 
contact  with  the  globe  when  the  cut  ia  made 
tlie  iridectomy  will  fail  to  extend  to  the  ~ 
ciliary  margin  of  the  iria. 

Adjustme.vt  of  the  Inrs. — Enter  the 
point  of  the   apatiila   in   the  wound  in   a 

downward  and  inward  directioii  at  the  nasal  end  of  the  wound,  and  down- 
ward  and  outward  for  the  tcmporal  end  of  the  wound  and  aee  that  the  iria  is 
perfectly  free.  Do  not  stroke  the  iria  within  the  anterior  chamber  for  fear  of 
injuring  the  lena.  Ordinarily,  after  iridectomy,  the  re8iliency  of  the  iris 
tisauc  carries  it  back  into  the  anterior  chamber  with  almoat  no  manipulation. 
Thia  is  not  the  čase  after  cataract  estraction.  Unieaa  there  ia  glaucoma,  put 
a  drop  of  atropin  1  per  cent,  in  the  eyo.  The  eye  ahould  be  kept  under  dressing 
and  bandage  for  about  one  week. 


Fio.    17. — Keratome   Ikcision  i 
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HiGir  Mtofia 

In  properly  selccted  caac^,  rcmoval  of  the  lena  in  high  mvopia  givea  grati- 
fving  results.  The  opcration  should  ho  perfonncd  oniv  on  evea  with  mvopia 
of  lt>  diopront  oi-  over,  and  with  rcjisi.iuihlv  liealthv  interiora.  Mn<;ulnr  leHiona 
de8troying  central  vinioti  contra-iiidiciitc  the  rcmoval  of  the  letis.  The  opera- 
tiou  ia  U8UaIly  performcd  on  patienta  uuder  40  yeara  of  ago. 
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OPERA TION. — First  a  thorough  needling  of  the  anterior  capsulc  and  cortex 
should  be  performed  as  described  under  Needling  of  Anterior  Capsule  (page 
30).  Swelling  and  opacification  of  the  lens  result  from  the  needling.  Acute 
glaucoma  with  severe  pain  is  anticipated  within  a  few  day8  and  usually  tlic 
lens  matter  niust  be  removed,  preferably  by  linear  extraction  (page  31).  Tliis 
second  step  is  deferred  as  long  as  possible  so  as  to  allow  the  cortcx  of  the  leu.s 
to  become  cataractous.  With  the  eve  in  a  condition  of  acute  glaucoma,  ex- 
traction  under  local  anesthesia  may  be  very  painful,  so  it  is  usually  wise  to 
administer  a  general  anesthetic.  After  the  extraction  a  little  soft  lens  matter 
always  remains.  When  this  has  been  absorbed  a  discission  of  the  secondarv 
membrane  should  be  performed,  providing  the  secondary  membrane  material  ly 
interferes  with  the  vision.  Then  the  patient  must  be  equipped  with  glassea 
for  distant  and  near  sight 

Catakact 

Cataract  is  opacity  of  the  lens  or  its  capsule  or  both.  Soft  cataract  occurs 
in  the  young  before  the  niicleus  of  the  lens  is  formed,  or  while  it  is  small. 
Ilard  cataract  occurs  in  elderly  people  after  the  nucleus  is  well  formed.  Con- 
genital  cataract  occurs  in  the  new-born,  and  often  is  incom plete  and  usually 
non-progressive.  Senile  cataract  is  found  in  elderly  people,  as  its  name  implies, 
and  is  progressive.  Traumatic  cataract  results  from  injury,  and  often  is  asso- 
ciated  with  wound8  of  the  comea  and  iris.  It  is  more  common  in  the  young 
than  in  the  old.  Secondary  cataract  is  the  membrane  which  remains  after 
removal  of  the  lens.  For  the  purposes  of  the  surgeon  most  operative  cataracts 
can  be  classed  as  soft,  hard  or  secondary. 

Soft  Cataract. — This  condition  is  dealt  with  by  needling  of  the  anterior 
capsule,  by  linear  extraction,  or  both,  followed  by  discission  of  the  8econdary 
cataract  if  necessary.  Following  needling  of  the  anterior  capsule  partial  or 
complete  absorption  of  the  cortex  of  the  lens  occurs  in  the  aqueous.  The  opera- 
tion  may  be  repeated  as  many  times  as  nece88ary  for  complete  absorption,  or 
linear  extraction  of  the  cortex  may  be  performed.  Absorption  of  the  lens  is  a 
slow  process,  and  removal  by  linear  extraction  should  be  performed  when  the 
element  of  time  figures  prominently,  and  in  eyes  which  develop  acute  glaucoma 
following  needling. 

NEEDLING    OF    THE    ANTERIOB   CAPSULE. —  Insteuments.  —  Speculuni, 

fixation  forceps,  small  needle  knife. 

Anesthesia. — Local  anesthesia  is  sufficient  in  ali  cases  except  babies, 
Opebation. — The  pupil  should  be  under  full  atropin  dilatation.  Intro- 
duce  the  speculum  and  illuminate  the  eye  with  condcnsed  artificial  light.  Fix 
the  eveball  near  the  limbus  at  a  point  opposite  the  plače  of  entry  of  the  knife 
needle.  For  right-handed  operators,  the  most  convenient  point  for  entering  the 
needle  is  in  the  upper  temporal  qiiadrant  of  the  cornea  in  the  right  eve  and 
the  upper  nasal  quadrant  in  the  left  eve,  a  millimeter  or  two  from  the  limbus. 
Some  operators  prefer  to  enter  through  the  conjunctiva  near  the  corneal  mar- 


OPERATIOXS  ON  THE  ETEBALL  31 

gin,  but  one  cannot  work  to  as  good  mechanical  advantage  from  this  point  of 
entry.  Witli  the  knife  necdle,  piincture  the  anterior  capsule  and  carry  the 
incision  into  the  lens  cortex  and  aeross  the  anterior  capsule,  taking  čare  not  to 
puncture  the  posterior  capsule,  and  so  go  in  the  vitreous.  A  second  or  third 
incision  may  be  made  at  the  discretion  of  the  operator.  Withdraw  the  knife 
quickly  with  its  cutting  edge  in  the  same  direction  as  in  entering  the  cornea. 
As  the  knife  is  withdrawn,  usuallj  the  aqueous  is  lost  through  the  wound. 
Apply  dressing  and  bandage  to  the  operated  eye  only.  Tn  babies  a  starched 
bandage  should  be  used.  The  dressing  may  be  left  oflF  in  2  or  3  days,  but  the 
eye  should  be  kept  under  atropin  until  the  lens  matter  is  absorbed. 

LINEAB  EXTRACTI0N. — Instbuments. — Speculum,  fixation  forceps,  ker- 
atome,  cystotome,  spatula.     Normal  saline  irrigation. 

Operation. — The  pupil  must  be  dilated  od  maximuin.  Fix  the  eye  in 
the  median  line  about  1  mm.  below  the  comea.  HJave  the 
patient  look  gently  down  and  enter  the  angular  keratome  in 
the  upper  part  of  the  comea  about  3  mm.  from  the  limbus, 
carrying  the  point  of  the  keratome  through  the  anterior  cap- 
sule and  into  the  cortex  of  the  lens,  taking  čare  not  to  allow 
the  point  of  the  instrument  to  go  through  into  the  vitreous. 
After  withdrawing  the  keratome,  enter  the  cystotome  through 
the  comeal  wound  and  make  several  cuts  in  the  anterior  cap- 
sule of  the  lens,  at  the  same  time  stirring  up  the  anterior 
cortex.  Then  irrigate  imtil  the  soft  lens  matter  ceases  to  '°*  nbb^. 
come  out  through  the  wound.  If  considerable  lens  matter 
remains,  use  the  spatula  and  stroke  the  lens  substance  carefully  into  the  pupil- 
lary  area,  and  irrigate  again.  The  use  of  the  spatula  and  irrigation  may  be 
.repeated  until  ali  of  the  lens  matter  is  out  or  until  the  remaining  lens  matter 
refuses  to  move.  Instil  atropin  1  per  cent.  Dressing  and  bandage  should  be 
wom  for  a  few  days.  The  patient  may  sit  up  the  day  after  operation.  If  a 
little  lens  matter  remains  following  the  operation,  the  eye  is  kept  under  the 
influence  of  atropin  until  it  is  absorbed.  If  the  posterior  capsule  interferes 
materially  with  the  vision,  this  may  be  incised  after  aH  the  lens  cortex  has  been 
absorbed  and  the  eye  is  perfectly  quiet. 

Eztraction  of  Hard  Cataract. — ^Hard  cataracts  develop  in  elderly  persons, 
and  for  this  reason  are  called  senile  cataracts.  In  extraction,  the  operator 
attempts  to  deliver  the  nucleus  and  cortex  of  the  opaque  lens  without  injuring 
its  posterior  capsule,  and  without  disturbance  or  loss  of  vitreous.  (An  exception 
to  this  is  found  in  the  delivery  of  the  lens  in  its  capsule  as  practiced  by  a  few 
eye  surgeons.)  Senile  cataract  may  be  extracted  without  iridectomy,  in  which 
čase  the  operation  is  referred  to  as  "simple  extraction' ;  or  a  portion  of  the  iris 
mav  be  removed  and  the  operation  is  called  "extraction  with  iridectomy"  or 
"comhined  extracHon."  In  immature  cataract  and  complicated  cataract,  and 
cataract  in  a  patient's  only  eye,  and  in  certain  other  selected  cases,  iridectomv 
is  performed  2  weeks  or  more  previous  to  removal  of  the  lens.    The  first  opera- 
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is  held  in  the  right  hand  for  the  right  eve,  or  in  the  left  hand  for  the  ieft  eye. 
With  the  eve  directed  well  downward  tlie  inciaion  slioiild  be  inade  with  free 
sliding  motions.     To  make  a  perfect  section  for  eataraet  ex-  y 

traction,  without   injuring  the   iris,   requires  traininp  and 
j^  skill.     After  completing  thia  inciaion  re- 

>  move   the   fixation   forceps,    and   lay   the 

amall  conjuncttval  flap  back  on  the  comea. 
Some  surgeons  remove  the  speculum  at 
thia  point  in  the  operation. 

If  iridectomy  is  to  be  performed, 
grasp  the  upper  part  of  the  iris  near  the 
pupillary  margin  with  the  iris  forcepa  and 
lift  it  through  the  wound,  When  the 
pupillary  margin  presenta,  atraddie  the 
fold  of  iris  with  the  acissora,  and  with  Y\a.  22.— Cibto- 
ENB     both  blades  in  contact  with  the  globe  cut        '^•"  '^''  iso- 

'*®°''-  it  off.  Catodmi  01-  Lena. 

Nov  with  the  cvstotorae  or  capsule 
forcepa,  or  both,  make  a  free  opening  in  the  anterior  capsule,  taking  čare  not 
to  catch  the  iris  with  the  tnatrument  and  not  to  injure  the  Hgament  of  the  lena. 
If  the  speculum  has  not  already  been  removed,  it  ia  well  to  take  it  ont  at  thia 
tirne. 

To  accompHah  delivery  of  iki'  lejvf,  let  the  patient  look  gently  downward,  while 
the  upper  lid  is  supported  with  a  lid  retractor  or  with  the  finger,  and  with  the  edges  , 
of  the  apoon  make  gentle  pressure  tovant  the  center  of  the  globe  tn  the  lower  part  of 


FlO.  24,— IBIH  Spat 

the  comea.  This  tilta  the  lens  and  raakea  it  present  in  the  wound.  Whpn  the  lena 
starta  to  come  out,  the  preaaure  toward  the  center  of  tlie  cjebnll  ahould  be  roleascd  and 
the  lower  margin  of  the  lena  should  be  carefullj  fol!owed  up  by  very  gentle  pressure  on 
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For  irrigcdion  of  tke  antenor  ckamber  bodj  temperature  salt  solution  or 

Bterile  water  inay  be  used.     A  simple  irrigator  sucli  as  Is  8liown  in  Figure  2'» 

is  beet.  The  stream  shoiild  be  gentle  and  uu<ler  perfcft  cnntrol,  aiid  tlie  tip 
of  the  irrigator  »liuuld  not  l>e  iiitrodiicetl 
bevond  tbo  lipa  of  the  \voiind.  Wlieii  ali 
bits  of  leiis  eortex  have  beeu  washed  oiit 
irrigation  sboiild  eease. 

Replacement    of    the   tns    is   accom- 
pliahed  bv  carefiillv  directed  strokes  of 
tbe  spatiila.     It  is  cssential  for  protopt 
healing  after  operation  that  the  flaps  of 
irifl  be  left  entirelv  free  froiii  tbe  wouiid  ; 
otherwise  iridocvclitis  ia  apt  to  reault. 
After  laving  the  conjiinctival  flap  i*i, 
\    position,  a  drop  of  1  per  cent.  atropin 
'  I 'K    I  '■     //     '//  siilphate  8ohition   is  inatilled  unleas  the 

/  ^    \         '     ''  operation  bas  been  a  ainiple  extraction, 

in  which  čase  the  p\ipil  ahoiild  not  be 
dilated  uiitil  tbe  woiind  is  eloaed.  Thia 
uauall.v  would  be  at  the   first  dresainp. 

The  eye8  abould  be  gently  ciosed  and  kept  closed.    Both  eves  should  be  eovered 

with  dreseings  and  bandage,  and  a  good  protectivc  mask,  eiicb  aa  tbe  Hing 

mask,  sbould  be  put  on. 

Except   for  the  omission   of   iridec- 

tomy,  simple  extraction   and   extraction 

after   iridectomy  are  performed   in  the 

8ame   way    ae    extraetion    witb    iridee- 

tomy. 

The  after-treatment  must  varv  some- 

what  in  different  patients.    If  the  patient 

ie  comfortahle,  the  first  drpasing  mav  ho 

done    2    davs    after    operation.      Dailv 

change  of  dressiiigs  after  the  socoiid  dny 

is  customarv.     Unless  there  shonid  be  a 

rise  in  intra-ocul&r  tonaion,  atropin 

should  be  inetjlled  at  eacb  drenaing  aTid 

as   long  afterward   as  partieles   of  leiis 

matter  reniain,  or  nntil  tbe  eye  ia  per- 

fectly  quiet-     Tbo  unoperated  eve  niay  Ubkhhisu. 

be  uncovered  usuallv  .1  or  4  days  after 

operation,  and  the  patient  mav  sit  »p.     At  the  end  of  a  week  ali  dreasing  mav 

be  removed,  biit  the  uiask  shonid  reninin  over  the  operatcd  eyo  for  protectioii 

a  week  or  two  longer.     If  the  seconihirv  nienihrano  prevcnts  tlio  patient  from 

getting  good  vision,  this  shonid  be  incised  (page  Sii).     In  a  healthy  eye  cat- 
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aract  extraction  shoiild  yield  normal  or  iiearly  normal  sight  with  the  proper 
glasscs.  It  might  be  added  tliat  the  proper  extraction  of  cataract  requirec 
extraordinary  skill,  contrary  to  a  rather  general  belief  in  and  out  of  the 
medical  profession. 

EXTBACTI0N  IN  CAPSULE. — This  operation  is  cominonly  knowii  as  the 
''Smith  operation."  It  has  been  done  extensively  in  India,  but  has  not  been 
generally  adopted  in  other  countries.  In  brief,  the  operation  consists  in  the 
removal  of  the  cataractoiis  lens  in  its  capsiile  by  tearing  it  from  its  attach- 
ment  to  the  ciliary  body  through  delicate  and  dexterou8  manipulation  with  an 
instrument  resembling  a  large  8quint  hook.  Another  method  is  to  grasp  the 
anterior  capsule  with  a  special  forceps  and  remove  the  entire  lens  within  its 
capsule.  The  chief  advantages  of  extraction  in  capsule  are  that  no  seeond- 
arv  membrane  is  left  and  that  immature  cataracts  can  be  extracted  as 
well  as  mature.  The  important  disadvantage  is  that  it  is  attended  with 
more  danger  to  the  eye  than  the  classical  extraction  of  the  lens  from  its 
capsule. 

Secondary  Cataract. — Following  every  čase  of  cataract  extraction,  unless 
the  lens  has  been  removed  in  capsule,  a  secondary  cataract  remains.  That  is, 
if  the  extraction  has  been  successfully  performed  the  posterior  capsule  remains 
intact,  together  with  some  fragments  of  the  anterior  capsule,  and  in  some  cases 
a  little  soft  lens  raatter  which  has  become  incarcerated 
l)otween  the  posterior  capsule  and  the  fragments  of  the 
anterior  capsule.  This  membrane  is  usually  referred 
to  as  a  8econdary  cataract.  After  eztraction  of  the  lens, 
snch  cases  as  have  decided  impairment  of  the  visnal  acnitj 
on  accoant  of  the  8econdary  cataract  shonld  have  a  discis- 
sion  of  this  membrane.  For  a  general  mle,  this  operation 
shonld  not  be  performed  on  a  patient  having  a  vision  of 
20/40  with  the  proper  correcting  lens,  as  there  is,  of  ^\^^::''Ts.^^r"' 
conrse,  a  possibilitj  of  carrjing  infection  into  the  eye. 

Three  principal  operations  for  secondary  cataract  are  needling.  De  Wecker's 
scissors  operation,  and  division  with  a  discission  knife.  Whatever  operation 
is  ehosen,  the  pupil  should  be  fully  dilated  with  atropin  and  the  operation 
slumld  be  performed  under  condensed  artificial  light. 

NEEDLING. — Pcrhaps  the  best  of  the  operations  for  secondary  cataract 
porfomiod  with  a  needle  knife  is  that  advocated  by  Ziegler  of  Philadel- 
phia. 

Instruments. — Speculum,  fixation  forceps  and  Ziegler  knife-ncedle. 

Opebation. — The  instrument  enters  the  comea  near  the  limbus  above  and 
penetrates  the  posterior  capsule  behind  the  iris  at  two  points,  in  the  lower  tem- 
poral  and  lower  nasal  quadrants.  Two  cuts  are  made  in  the  membrane  which 
nieet  in  or  near  the  median  line.  Thcse  incisions  should  be  accomplished  by  a 
sawing  motion  and  should  make  a  V-shaped  flap  in  the  posterior  capsule  (Fig. 
30).     U8ually  the  flap  of  posterior  membrane  does  not  stay  in  the  pupillary 
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ABC 
Fio.    30. — Plan    op    Incibions    fob    ZiEaLEB'8 
Nesdling  Opbration  for  Sboondabt  Cataract. 


area.    If  it  does,  the  membrane  should  be  piished  aside  into  the  vitreous  with 
the  point  of  the  instrument. 

DE  WECKEB  OPERATION. — Tnstruments. — Specuhim,     fixation    forceps, 
Agnew  keratome,  De  Wecker's  scissors  and  spatula. 

Operation. — ^Fix  the  eye  in  the  median  line  just  below  the  comea.    Have 
the  patient  look  gently  down.    Enter  the  keratome  in  the  comea  about  2  mm. 

from  the  upper  limit.  If  an  iridec- 
tomy  has  been  performed,  as  is  usu- 
ally  the  čase,  carry  the  point  of  the 
instrument  through  the  secondarj 
cataract  in  the  coloboma.  If  no  iri- 
dectomy  has  been  performed,  enter 
the  pupil  at  the  margin  above.  By 
tilting  the  handle  of  the  keratome  downward,  away  from  the  operator,  the 
wound  in  the  secondary  cataract  is  opened.  This  shonld  be  done  in  order  to 
allow  the  vitreous  to  come  into  the  aqueous  chamber.  This  manoeuver  prevents 
the  sudden  collapse  of  the  anterior  chamber  when  the  keratome  is  removed. 
Sudden  loss  of  the  anterior  chamber  is  to  be  avoided,  for  with  the  outrush  of 
the  aqueous  the  pupil  contracts  and  the  iris  lies  against  the 
cornea,  causing  difficulty  in  the  completion  of  the  operation. 
Kext  enter  De  Wecker's  scissors  (closed)  through  the  corneal 
wound,  and  allow  one  blade  to  pass  into  the  vitreous  chamber 
behind  the  posterior  capsule  and  the  other  blade  in  front  of 
the  capsule.  Make  2  cuts,  one  in  a  downward  and  outward 
direction,  and  the  other  in  a  downward  and  inward  direction. 
More  than  2  cuts  can  be  made  at  the  discretion  of  the  opera- 
tor. A  small  amount  of  vitreous  is  lost  in  this  operation, 
and  it  may  be  wiped  away  from  the  corneal  woimd  with  a 
sponge  or  cut  away  with  the  scissors.  By  running  the  spat- 
ula along  the  corneal  incision,  the  operator  assures  himself 
that  the  iris  is  free  from  capsule.  The  scissors  operation 
should  be  done  only  in  those  cases  in  which  there  is  an  un- 
usually  heavy  membrane  to  cut,  or  in  cases  in  which  it  is 
necessary  to  perform  an  iridotomy.  Dressing  and  bandage 
should  be  wom  for  a  few  days. 

DISCISSION. — A  single  incision  in  the  secondary  mem- 
brane is  sufficient  in  almost  aH  cases  of  secondary  cataract, 
providing  it  passes  through  the  pupillarv  area  and  is  of  suffi- 
cient length.  The  incision  should  be  carried  across  nearly 
the  entire  width  of  the  secondarv  cataract.  The  operation 
should  be  performed  either  with  a  very  narrow  Graefe  knife 
or  with  the  author's  discission  knife.  The  blade  of  the  latter  instrument  (Fig. 
32)  is  20  mm.  long  and  tapers  evenlv  to  a  point. 

Insteuments. — Speculum,  fixation  forceps  and  discission  knife. 


Fio.  31. — Db  Wbcx. 

EB'b  ScifiSOBB. 
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Fia.  32.— Wbeeler'b 

DlBCIBSTON  KhIFB 

roH      Secom>&bt 


"*%f 


Opebation. — Tlie  inciaion  in  the  8eeondary  cataract  should  cut  the  lieavi- 
cst  banda  in  the  membrane  and  should  be  earried  into  the  coloboma  if  there 
is  one.  Witb  the  fixatioii  forcepa  grasp  the  ejeball  below 
the  comea  and  enter  the  corneal  tisaue  2  mm,  from  the  lim- 
biis  above.  Paas  the  point  of  the  instrument  carefiilly  behind 
the  irifl,  ready  to  enter  the  vitreous  chamber  through  the 
Hecondary  membrane. 
Sweep  the  point  of  the 
knife  into  the  vitreoua  and 
cut  clear  across  the  mem- 
brane with  a  single  sliding 
motion.  In  slidlng  the 
knife  in  and  out  of  tbe 
eye,  constant  gentle  presr 
snre  should  be  made  away 
from  tho  cutting  edge  of 
the  knife  bo  as  not  to  eniarge  the  comeal 
^     „„     ^  „  incision,  and  the  comea  should  be  used  aa  a 

Fia.  33. — DiBCissiON  roB  8  E  C  □  N  D  A  R  T  mi       1  c     i       i      t      ■  ■     i 

Catabact,  SHowmo  Opcnino  in  fuicrum.     Ihe  handle  Of  the  knife  iB  carried 
EMBUNE.  tlirough   a  complex  motion   in  which   it  is 

tilted  away  from  the  operator  while  it  is  entering  and  emerging  from  the  vitre- 
ous chamher  without  any  break.  By  this  technic,  a  clean  incision  is  made 
Bcross  the  membrane  before  the  flap  bas  had  time  to  relax. 
After  the  knife  is  withdrawn,  tbe  edges  of  the  cut  separate, 
and  in  almost  every  čase  a  Bufficiently  large  opening  results 
with  almoat  no  trauraatism  to  the  eye.  The  eye  should  be 
kept  under  a  dreasing  for  2  dajs. 

Gladcoma 

In  a  normal  eye  the  tension  is  hetween  15  and  25  mm. 
of  merciiry  aa  measured  hy  the  tonometer.  The  term  glau- 
coma  indicates  an  increased  intra-ociilar  tension.  Glaucoma 
inay  be  aeiite  or  cbronic.  It  may  be  primary,  or  secondary 
to  some  other  disease  of  the  eye  such  as  iritis  or  an  intra^ 
ocular  growth.  Uncontrolled  increased  intra-ocular  tension 
niay  lead  to  atropliy  of  the  optic  nerve  and  hlindnesa. 

Acate  Olancoma. — Whenever  it  is  possible  this  condition 
18  controlled  by  the  use  of  myotic8,  aa  operation  endangers 
tlie  eye  through  the  po88ibility  of  an  intra-ocular  hemorrhage 
from  the  sudden  reduction  of  the  tension  or  in]ury  to  the 
lena  which  may  lead  to  formation  of  cataract — a  serious 
complication. 

It  ia  quite  generally  agrced  that  iridcctomy  is  the  operation  of  preference 


Fio.   34,— 8chioWb 

TONOVETBB        POB 

MEABUHiNa      In- 
TBA-ocoLAB  Tem- 
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for  this  coiidition  (pago  27).  Whenever  it  is  poasible,  general  aiiesthcsiii 
sliould  be  adiiiiništered,  as  any  operative  procedure  on  an  eye  aiifferiug  from 
acute  glaucoma  is  extremely  painful  under  local  anesthesia.  In  performiug 
iridectomy  for  glaucoma^  the  surgeon  sliould  be  Bure  to  inchide  the  ciliary  mar- 
gin  of  tbe  Iris  with  a  Tiew  to  opeuing  iip  the  filtration  angle. 
I     •     »  Trepiiining  in  acute  glaucoma  is  advocated  bv  Col,  R.  II, 

»I  Elliott,  and  ia  practieed  witb  aucceas  by  some  ophthalmic 

I  surgeon  s. 

I  Chronio  Olanooma. — Many  operations  bave  been  proposcd 

I  for  the  relief  of  thia  coiidition,  but  most  of  tbein  have  ht?en 

I  flbandoned  becanee  tliey  have  not  giveu  couBistently  g(«id  re- 

I  Bults.     Iridectoniy   (page  37)    and  trephiniiig  ns  proposed 

"In-         by  Elliott  in  190!)  are  tbe  operations  usuallv  perfonned  for 
tbe  relief  of  this  condition. 

TBEPlllNlNG. — In  this  operation  a  large  tbin  flap  of  con- 

juiictiva  is  disaected  up  from  the  underlviiig  tisaues  and  the 

disaection  is  carried  to  the  margin  of  tbe  eomea  and  a  lit  t  le 

bevond  if  poasible.     \Vitb  a  trepbine  of  about  H{i  mm.  in 

diameter  a  fistulous  opening  ia  made  into  the  anterior  cbam- 

bon'b  Trbphinii.       ber  and  a  portion  of  the  iris  is  removcd  so  that  it  will  not 

prolapse   into  the  wound  and  plug  tbe  opening.     Bv  tbis 

operation  an  attempt  is  made  to  establisb  a  permanent  opening  between  tbo 

aqueous  chaniber  and  the  siibconjunetival  Ivmph  channels  througb  ivbicb  tbe 

aqueous  drains  and  so  maintains  a  reduction  in  tbe  tenaion  to  iiormal. 

Tbe  adoptiou  of  tbe  Elliott  operation  bas  been  rapid  and  quite  general.  If 
properIy  performed,  it  rednces 
tenaion  to  norma!  in  a  higb  pei^ 
centage  of  chronic  glaucoma  cases. 
In  fact,  esceasive  reduction  of  ten- 
sion  Bometimes  reaults.  Late  in- 
fection  bas  been  reported  in  sev- 
eral  cases.  A  niimber  of  veara 
must  elapae  before  it  is  tinie  to 
pasa  final  judgment  on  this  prom- 
ising  and  intereating  operative 
procedure. 

Olancoma  from  Old  Iritis. — In 
certain  casea  of  iritis,  the  pnpil- 
lary  margin  of  the  iria  becomes 
adberent  to  the  anterior  surfacc  of 
the  leiis,  and  thus  the  paasjige  of  tbe  aqueoiis  from  the  posterior  chamber  to  the 
anterior  cliambcr  is  prcvcnted.  The  iris  bulgos  forvviird  and  a  glaucoraatoiia 
attaek  nmy  occur  from  the  inteiferenec  witb  the  drainuge.  Iride<rtoiiiy  sliould 
be  performed  to  eatabliah  frec  eommunication  between  the  aqueous  ehumbers. 
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Absolute  GUnooma.  ^I 11  ncfilected  eases  sometiiiics  the  eye  becomes  8tony 
liard  aud  the  eight  is  eiitirelj  lost  tiiid  thc  eye  is  a  coiietant  source  of  pain  to 


.■Mimiu.iiiiUiii  __        — 


tlie  patient.    Tliis  conditioii,  referred  to  as  abaolute  glaucoma.  calla  for  enuclea- 
tion  of  the  eyeball,  if  iridectomy  or  trephiniiig  fails  to  give  relief. 


Fio.  38. — Trephinino  p 


OperatioD  completod. 


At  tho  timc  of  opcration  for  jrlaiicoiiia  in  one  ovc,  a  mvotic  should  be  i 
stilled  in  the  othcr  cvc  to  siiard  acainst  an  acutc  attack. 
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Stkabismdb 

Strabismiis  or  Bquint  may  be  cither  convergent  or  dlvergent,  depending 
upon  whetlier  the  8qiiinting  eve  turna  in  or  out     Convergence  is  more  com- 
nion  than  divergence,  especiallv  in  children.     The  vision  of 
tlie  deviatinp  eve  iiaually  beeomea  seriouBly  impaired. 

In  moat  eases  the  problem  tbat  the  sui^eon  bas  to  aolve 
in  dealing  with  sqiiint  is  a  cosmetic  one.  A  more  or  less 
blind  eve  which  turna  in  or  turna  oiit  is  presented  to  the 
Burgeon  to  be  made  to  appear  straight.  Tliis  means  that 
uauallv  etrabismiis  operations  are  performed  for  the  aake  of 
appearance  only.  To  accomplish  the  straighteiiing  of  an  eve, 
tho  surgeon  takea  advantage  of  tlie  possibiIity  of  weakening 
a  roetiis  miisele  by  tenotomy,  or  of 
atrengtbeiiing  nn  oppoaing  miiaele  by  ad- 
vancement  of  ita  insertion  or  by  the  resec- 
tion  of  a  portion  of  it. 

There  are  many  different  metfaods  of 
accompliabing  miiscle-ahortening.     In  ad- 
vanceinent  the  tendoii  ia  eut  and  the  in- 
sertion ia  carried  forvvard  from  ita  nomtal 
position   toward   tho  cornea.      There   are 
inany  variations  in  technic,  but  in  ali  of 
the  advancemcnt  proccdnrea  the  aim  is  to 
incroasc  tbc  powpr  of  the  comparatively 
weak  miiBcle.     The  operation  eaaiest  and 
safest  to  perform  and  aurest  in  effeet  and 
giving  the   beat   cosmetic   reaulta,    is   the 
TooTH  FoBCEpB     Iteoso  rcsection.     This  operation   is  per- 
![^''oN^'"'"  """"^     fonncd  alniost  to  the  excluaion  of  other 
iiHiscIe  shortening  operations  at  the  Xew 
York  Eve  and  Ear  Infirmarv. 

Eeese  HcBection. — Instruments.— The  inatrumenta  used 
are  apeculum,  monse-tootb  forceps,  straight  scissors,  eurved 
Bcissora,  plaiu  forceps,  Bqnint  hook,  Keeae  mnscle  forceps, 
needle-liolder,  cnrved  needics,  double-armed  anture  of  No.  3 
braided  ailk  (EngHsh),  two  No.  5  twi8ted  ailk  sutnres. 

ANEaTHESIA, — It  i  a  better  to  perform  thia  operation 
under  loeal  anosthesia  it  it  la  foaaible,  as  it  is  impoasible  for  Moscu  FoBc&pa. 
the  operator  to  judgc  of  the  effect  prodnced  when  the  patieiit 
ia  under  general  aneathesia.  Tint  most  strabiamus  cases  are  children,  and  a 
general  aneathotic  mav  bc  given  if  iiocenaary.  For  local  aneathcaia,  cocain 
shonld  be  instilied  every  3  niinntea  dnring  a  period  of  l.l  minutes  and  adren- 
alin 2  or  3  tiuica  dnring  the  3  minutes  just  previous  to  tbe  start  of  the  opera- 
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tion.    The  adrenalin  should  be  gnen  whetlier  the  operation  is  perfonned  UDder 
local  or  general  anesttieaia 

OPEBATION. — Have  the  patient  look  intently  in  such  a  direction  as  wili 


Pio  41  — Rbsbction  of  Intehnal  Rectiis  Mcb-    FlO 
CI.I  or  RioHT  Evt  roB  Divehoent  Stoabib- 
MUB.     Pnmarjr  iDcuion  of  conjimotiva. 

expose  tho  muacle  to  be  operated  npon.     Make  a  atraight  vertical  incision  in 

the  conjunctiva  along  the  insertion  of  the  tendon  or  Blightly  bebind  the  inaer- 

tion    (Fig.    41).      The 

middle  of  this  incision  is 

6  to  8  mm,  from  the  cor- 

nea  and  in  length  should 

be  Gqual  to  the  diameter 

of  the  cornea  or  a  little 

longer      In  making  the 

mcision   čare   should   be 

taken  not  to  ciit  tbroiigh 

the  tendon  of  the  miiscle 

aboiit  to  be  resected 

At  tho  upper  and 
lowcr  enda  of  the  wonnd 
grasp  tbo  epiacleral  tisaue 
and  ciit  it  tlirough  to  the 
Bclcra  with  tho  ecissors 
This  13  an  important  step 
ID  the  operation  Pasa 
the  atrabiamus  h  o  o  k 
througb  one  of  the  open- 
ings  juet  made,  eitber 

above  or  below  the  tendon  and  take  the  muscle  on  tlie  hook.  The  assistant 
holds  the  muscle  taut  with  tho  8quint  hook  while  the  aurgeon  carefnlly  dia- 
sects  up  the  conjunctiva  freely  from  tho  muscle,  and  trima  awa/  the  faacial 
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Fio.  44. — Resection   i 


tissu^  from  the  upper  aod  lower  margins  of  the  tendon.  One  blade  of  the 
Itecee  muscle  forceps  is  theii  paased  under  tbe  muscle  in  plače  of  the  book  and 
tbe  forceps  ia  claniped  on  the  tendon  about  3  mm.  from  its  inaertion.     The 

surgeon  shoiild  see  tbat  the 
teudon  is  apread  out  before 
ciamping.  The  muscle  is  ciit 
off  a  millimeter  or  two  from 
the  globe  so  as  to  leave  a 
stump  to  which  tho  resected 
muscle  is  to  be  attached. 
Tho  iiniscle  is  dissected  en- 
tirely  from  the  tissucs  tbal 
surroiintl  it. 

Iiitroduce  the  double- 
armcd  center  suturo  so  as  to 
loop  the  muscle  and  conjiinc- 
tiva,  enteriug  the  nccdles 
about  2  mm. .  apart  on  the 
flide  of  the  muscle  next  to  the 
eveball  and  picking  up  the 
margin  of  the  posterior  con- 
junctival  flap.  The  two  lat- 
eral  sutures  should  be  introduced  from  tbe  opposite  direction ;  tbat  is,  througb 
the  conjunctiva  first,  and  then  through  the  muscle  near  the  upper  and  lowcr 
borders.  Put  the  large  center  suture  through  the  stump  first.  To  accomplish 
this,  pick  up  the  stump  of  tbe  tendon  witli  a  pair  of  forceps  and,  entering  the 
needles  in  the  angle  between  the  stump 
and  sclera,  carry  the  sutures  through 
the  stump  and  through  the  margin  of 
the  overlying  conjunctiva.  The  upper 
and  Iower  lateral  sutures  are  passed 
through  the  tendon  stump  and  con- 
junctiva in  tho  same  way  and  then  ali 
threo  of  the  sutures  are  tied,  Tbus 
the  cut  end  of  the  muscle  is  brought 
to  tlie  original  position  of  insertion, 
and  the  conjunctival  wound  is  closed 
■witliout  additional  sutures.  Reese 
recommenda  that  the  lateral  sutures  be 
allowed  to  remain  about  a  week,  and 
tho  hcavy  center  suture  from  10  dajs 

to  2  weck8.  The  drcssing  and  handngo  are  worn  for  about  1  week.  In  paraMic 
squint  tho  reseetion  niiij'  have  to  be  repeatetl  on  the  same  muscle.  There  seems 
to  bo  no  objcction  to  resecting  the  same  muscle  a  number  of  times. 
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Tenotomy. — Teiiotomy  iiiay  be  done  either  alone  or  in  combination  with 
resection  or  advaneemcnt.  It  may  be  complete  or  partial.  In  almost  every 
čase  of  divergent  strabismus  operated  on  complete  tenotomy  of  the  esternal 
rectus  Bbould  be  done  in  combination  witli  reaection  o£  tbo  intemal  rectus, 
aa  it  is  n€ce83ary  to  get  a  slight  overcorrection  (5  to  10°)  in 
operating  for  divergence.  In  tbe  čase  of  the  intemal  rectus, 
tenotomy  muat  be  performed  guardedly,  e3pecially  in  grow- 
ing  children,  as  complete  severing  of  the  intemal  rectus  ten- 
don  gives  uncertain  results;  and  limitation  of  motility  of  the 
eyeball  and  disfiguring  divergence  may  be  the  outcome. 

ANESTHE8IA. — Cocain  and  adrenalin  usiially  anftice,  and 
the  operator  prefers  local  anestbesia,  as  ho  cau  jndge  better 
as  to  the  cffect  produced  at  any  step  of  the  straightening 
procesa.  Tlie  pain  in  thia  operation  comes  from  the  pnlling 
on  the  mnscle,  so  tbis  miist  be  avoided  as  mucb  as  possible. 
INSTRUMENTS. — lloiise-tooth  forceps,  small  curved  scis- 
sors,  Bueli  as  Ktevens  scissors,  strabismus  book,  needle-holder 
and  No.  5  tvviated  silk  sutures. 

OPEBATION. — Cause  the  patient  to  look  in  such  a  direc- 
tion  as  to  expoae  the  insertion  of  the  muscle  to  be  cut  Grasp 
the  conjunctiva  with  mouse-tooth  forceps  and  make  an  in- 
cision  along  the  insertion  of  the  muscle.  Dissect  up  the  con- 
junctiva from  the  muscle  and  in  čase  of  the  intemal  rectus 
dissect  up  the  semilunar  fold 
and  earuncle  freely.  Grasp  the 
tendon  near  its  insertion  with 
tooth  forceps  and  cut  it  through 
at  the  center  of  its  insertion. 
Introduce  the  hook  into  the  open- 
ing  thus  made,  and  lift  either  the 
upper  or  Iower  half  of  tbe  tendon 
pentiy  off  from  the  globe.  Then  tuek  the  conjtmc- 
tiva  over  the  end  of  the  hook  and  have  the  assistant 
hold  it  out  of  tho  way  and  cut  toward  the  border  of 
the  muscle.  Now  lift  tbe  other  half  of  the  muscle 
on  the  hook  and  cut  in  the  same  way.  By  tbis 
metliod  tho  operator  is  enabled  to  graduate  his 
tenotomy  accurately.  Suture  the  conjunctival  in- 
cision,  taking  eare  not  to  pick  up  the  tendon.  It  is 
advisnbic  to  avoid  ainking  of  the  cnnmele  with  a 
viow  to  gettinp  the  best  cosmctic  effect.  So  in  tenotomizing  tho  intemal  rec- 
tiia,  it  is  important  not  onIy  to  dissect  up  the  semilunar  fold  and  the  earuncle 
from  the  tendon,  but  also  to  »se  great  čare,  in  suturing,  to  draw  the  semihinar 
fold  we)l  forward,  overlapping  the  conjunctiva  if  necessary  in  order  to  obtain 


Fio.  46.  —  MocBB- 

TOOTH      PORCBFS 
rOH  TBHOrOMT. 


44     OPERATIONS    ON    TIIE    EVE    AND    ITS    APPKNDAGES 


the  best  cosmctic  effect.     If  tlie  Butures  do  not  fall  out  thc^  msy  bo  removed 

in  4  or  5  dajs  after  the  operation. 

If  a  complete  tenolomt/  is  to  be  perfonned,  the  in- 
aertion  may  be  cut  straigLt  tbrough  from  on©  border  to 
the  otber.  To  acconiplish  this,  after  making  the  con- 
junctival  incisioti,  cut  tUroiigh  the  episcleral  tissue  and 
introduce  a  8quitit  hook  iinder  the  temdon  and  lift  it 
away  from  the  ejeball  slightly.  Then  pasa  one  blade  of 
a  Btraiglit  scissora  behind  the  tendon  and  cut  it  com- 
plete]y  off  at  ita  inscrtion  {Fig,  4'J).  Approximation 
of  the  conjunctiva  complctea  the  operation. 

INJ1TEIE8    TO    THE    ETISBAU. 

Small  super/icial  vounds  of  llie  curnea  and  conjunc- 
tiva U8ually  need  nothing  more  than  antisepsis  and 
dressing.  Abrasion  of  tho  cornca  ia  painful  and  may 
jiistify  an  analgealc.  Absolute  rest  of  the  eye  under 
dressing  and  bandage  favora  bcaling.  In  siiperficial 
Avounds  involving  the  conjunctiva,  fine  ailk  sutures  may 
be  introduccd  if  tlie  wound  margina  do  not  lie  in  good 
apposition. 

Deep  u>ounds  of  the  comea  are  liable  to  be  compli- 

cated  by  injnrv  to  tlio  iris  with  prolapse  of  this  stnicture  or  by  injnry  to  the 

lens  (cataract),  or  by  injury  to  the  neighboring  aclcra  and  eiliarv  bodv.     There 

is  room  for  conaiderable  variation  in  these  woun<ls,  and  oftentimea  refinement 

of  surgical  judgment  ia 

called  for.     A  simple  pene- 

trating  wound  of  the  comea 

usnally    ia    best    treated    by 

atropin,    and    antisepsis    ob- 

tained  by  a  aoliition  such  as 

argvrol   25-50   per  cent.,   or 

by  an  ointmcnt  snch   as  bi- 

chlorid    vaselin    1:5,000    to 

1:3,000,   and   dressin;?  witli 

bandage.     If  the  iria  is  pro- 

lapsed,      frce      iridectoiny 

shoiild  bo  porfornied  as  sooii 

as  pmssible  to  liberate  it  from  the  wound.     In  the  ciise  nf  a  wound  eeveral  davs 

old,  the  iris  may  be  adhereiit  to  tlio  inargin  of  the  corneal  woiind,  and  sbould 

be  carefiillv  disseeted  free  with  a  fine  spatiila  or  probe  before  attempting  to 

cnt  tho  prolapsed  iria  off.     In  freeing  any  caso  of  prolapsed   iris,  traction 

ehoiild  be  made  on  the  prolapsed  tissne  with  the  iris  forcepa  and  the  scissors 
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blades  should  be  held  close  to  the  cornea  when  the  ciit  is  made.  If  a  traumatic 
cataract  exi8ts  it  iuay  be  wise  to  atteinpt  to  extract  as  iiuich  of  the  lens  matter 
as  possible  through  the  eorneal  woiiiid  by  iisiiig  saline  irrigation  and  the 
spatula.  Oftentimes,  however,  it  is  better  to  leave  the  lens  alone,  and  let 
it  take  čare  of  itself,  with  the  possibilitj  of  extracting  at  a  later  date  if 
neces8ary. 

If  a  wound  extends  into  the  ciliarp  hody  so  as  to  in  j  ure  it  seriousljr,  the  prognosis 
for  the  eye  is  bad.  ProbabIy  the  injured  eye  will  be  lost,  and  the  fellow  eye  will  be 
cndangered.  An  eye  sustaining  sueh  an  injury  should  be  enucleated  at  once  to  save 
the  patient  from  pain,  loss  of  tirne  and  especially  danger  of  loss  of  the  fellow  eye 
through  8ympathetic  inflammation. 

Small  penetrating  tvounds  of  the  sclera  behind  the  ciliarj  body  (danger 
zone)  are  rare,  and  usually  reqnire  nothing  more  than  to  have  the  conjune- 
tiva  over  them  adjusted  with  fine  silk  sntures.  Large  scleral  niptures  result 
iisuallv  froni  blows  and  are  contre-coup  in  charaeter.  These  wounds  are  usually 
larger  than  they  appear  to  be,  as  the  overlying  conjunctiva  seldom  if  ever  sus- 
tains  as  large  a  wound  as  that  in  the  sclera,  and  the  scleral  wound  is  concealed 
by  the  overlying  conjunctival  tissne.  Usually  eves  with  large  scleral  ruptures 
are  lost.  If  an  attempt  to  save  the  eye  is  to  be  made,  the  conjunctiva  should 
be  carefully  sutured,  but  it  is  better  not  to  introduce  sutures  into  the  sclerotic 
coat. 

If  in  any  čase  there  has  boen  a  po8sibility  of  the  entrance  of  a  foreign  body  into 
the  globe,  the  X-ray  should  be  used  to  determine  whether  or  not  a  foreign  body  is 
presen ty  and  if  it  is  to  map  out  the  size,  shape  and  location  of  the  body. 

Injuries  to  the  Eye  by  Foreion  Bodies 

In  considering  the  subject  of  the  treatment  of  injuries  to  the  eye  by  for- 
eign bodies,  we  are  coneerned  chieflv  with  injuries  to  the  cornea.  Small 
foreign  bodies  do  not  usuallv  pcnetrate  to  the  interior  of  the  globe,  and  except 
in  the  čase  of  injury  by  gunpowder,  those  which  strike  the  conjunctiva  of 
tho  eveball  with  too  little  force  to  penetrato  to  the  interior,  as  a  rule, 
fail  to  beeonie  onibedded  in  this  atructure  although  thev  fre(iuontly  adhere 
to  the  conjunctiva  of  tho  upper  Ud.  Furthemiore,  injuries  to  the  con- 
junctival and  sul)eonjunctival  tissues  are  socondarv  in  importance  since 
thev  do  not  load  to  impairment  of  vision  as  injuries  to  the  cornea  are  prone 
to  do. 

Bemoval  of  Foreign  Bodies  from  the  Conjunctiva. — To  remove  foreign 
)x>die9  from  the  conjunctiva  of  the  upper  eyelid  ali  that  is  neccssary  as  a  rule 
is  to  evert  tho  lid  and  wipe  oflF  the  offending  particle.  To  turn  the  upper  lid 
the  Burgeon  grasps  the  eyela8he8  between  the  thumb  and  forefinger  of  the  left 
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Lsi. '..  ;;!.  1  t1*o  patieiit  is  dinx*tea  t-«  '.■•k  i  v,r^  Af  :Lv  eye  tums  dowii  thc 
i.-;rje»-:i  inii^s  tho  ovelid  a\vav  from  tho  eveiv.r/.  ?li^.:lv,  i:.d  ai  ihe  same  tirne 
:  ".vIa-^  the  lili  at  tlie  upjK^r  niariziii  • :  :■>:•  :^ts-:^  t  i  ":r:le  aKwe  it  with  a 
rr^iT  lir  aiiv  small  articio  that  ii.av  i<^  o  :.vi :.:•:.:,  i-:..-:.  J,^  ž  {^icncil«  or  tooth- 
^-*v   ^  piok  s\vab-     Tlio::  il.o  :■  >.:,::.  i\:.n'.^'\'  i<  wipeJ  off  with  a 

^  oloan  o>rtoii  s\v;ii»  ■  r  ..i;^::  :•  v-  ::  :.  ^>  i^-v-.     If  ihe  comea  has 

I  Ihhmi  Si*rati*lu^i  bv  r::":':  ::.^  ■  :  :':.--  :  rvLr::  t^-iv  thfough  mov- 

iiisr  tlio  lids,  the  tvo  \v:".'.  :V-tl  ::'-.':..:■.  r:sb]e  until  the  little 
\vouiul  is  hoalc*;.  To  c".'.-ir.l  i^iii-ST  iiifr^ik'n,  it  is  well  to 
make  a  praoii^.v  •■:  :::>::. '.i::^  ir^vr. .  -^  prr  cent.  after  re- 
iiioviiii:  a  :Vrvi;:r;  iVirriv.o  :r  :..  :Lt^  tvn^ii^^niTa. 

If  s|Hvk>  »'t  j^*\v  :or  i.^v^   >>,-:: .t?  on:l**ided  in  the  con- 
juiiotiva  «>:  Tl:e  ovotvi"".,  ::  :>  ::s::iy.v  i^v- 
jvcs*ib'e  to  p>k  :*.i:..     :::.      I:,     rirr  lo 
rer.;ovo  il.or.;  iV.e  sv.r^vv.  :v.">:  p:vrk  r.p 
CAol.    ivanio"^    \vi:;.    :'::o    o  v.^v.v.r-T-Ti    hv 
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1  •  .0  •    -  •  ^ .  Hoi>T  Xeei>lx  and 

llHHii  i#oiunxM>  s:ms:aoTor\  t,»r  ;»..  *.^:v.c:^   :v.:  ;>.  5„-x»  cci«»caax 

in^tniiuont  sho\vu  in  Kicv-^-N^  .*m^  x\:'»<  s-i>.i.Vi'.  -v  v:  -.-v-v-ii^v  for  the  cen- 
erul  praolilionor,  ar^*:  :s  >-i:o  i  v.  :V.r  : ,.:  >  .:  :' :  >  .tv;--*  -  :ioi  especiallv 
tmiiKsI  111  o>o  suri:x^r\.  \\\o  x\\iir  ^^t"  :'.o  ::>::..:..•.:.:  ;<  ^T:»i:nd  sharp  and 
dkMiM  out  with  pnitlo  i^rossurt\ 
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The  patient  is  seated  in  a  chair  of  such  a  hei^t  that  his  eyeB  will  be  in 
a  position  most  easily  accessible  to  the  surgeon,  wlio  staude  behind  the  patient 
and  steadics  hie  hcad.  The  ligbt  is  throwu  on  the  cornea  \vith  a  condensing 
lens  and  the  patient  is  instmeted  to  keep  hotli  eves  open  widc  and  to  look  with 
the  uninjured  eye  at  a  definite  objcct  in  siich  a  diroction  that  the  foreign 
body  can  be  distinctl;  eeen.  The  surgeon,  with  his  fingers,  assists  the  patient 
in  holding  his  eyes  open.    The  surgeon  works  the  edge  of  the  instrument  care- 
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fullj  uuder  the  foreign  hody  and,  if  possible,  with  a  single  motion  lifte  the 
foreign  body  from  its  bed  in  the  cornea.  It  is  not  always  possihle  to  do  this, 
especially  in  the  čase  of  emery  particles,  whicb  break  up  when  manipulated ; 
80  a  poiot  bas  been  provided  on  the  instrument  for  such  foreign  bodies  as  can- 
not  be  removed  by  the  cntting  edge.  In  using  this  point,  tlie  shank  of  the 
instrument  is  made  to  act  as  a  guard  against  penetrating  the  anterior  chamber 
of  the  eyeball. 

As  a  rule,  if  the  foreign  bodies  are  rcmovcd  entirely,  the  little  wounds 
beal  up  kindly.  However,  it  is  a  vise  precaution  to  preseribe  argyrol  25  pcr 
cent.  or  some  other  mild  antiseptic,  to  hc  used  hv  the  patient  3  or  4  timea  daily 
for  a  period  of  a  fpw  day3,  as  occnsionalIy  infoction  in  tbese  wounds  ocenrs 
and  leads  to  ulceration  of  the  cornea.  If  on]y  the  superficial  epithclial  layer 
of  the  cornea  has  been  injured,  the  patient  can  be  promiscd  no  impairmeut  in 
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hia  viflion,  but  when  the  deeper  lavera  are  injured,  scar  formation  always  re- 
sults  and  cicatricial  tisaue  in  the  pupillarj  area  rneana  direct  interfercnce  with 
the  function  of  viaion.  And  even  if 
these  scara  are  peripheral  to  the 
piipillarj'  area  of  the  comea,  irreg- 
iilar  astigmatism  of  a  greater  or 
lesaer  degree  reaults.  This  astigma- 
tiam  cannot  be  eorrected  by  anj  lens. 
Hence  the  seriousnesa  of  foreign 
body  wounds  of  the  cornea  from  the 
poiiit  of  view  of  vision.  Injuriea  to 
the  cornea  are  oftentimes  regarded 
too  ligbtly  by  both  surgeon  and  pa- 
tieiit.  Men  who  are  workmg  in 
shops  and  are  prone  to  get  foreiga 
particies  in  tbeir  eyeB  ebould  be  cau- 
tioned  to  wear  gogglea  while  at  work. 
A  number  of  medicamenta  have 
beeu  recoiiimended  for  the  reinoval 
of  scara  from  the  cornea,  biit  after  a 
acar  bas  onco  bcen  fornied,  nothing 
can  be  applied  which  will  remove  it. 
Removal  of  Foreign  Bodiei  Wluc]i 

Have  Penetrated  to  the  Interior  of  the 

Ejeball. — In    my    opinion,    the    pa- 

tieiits  who  are  victima  of  aucb   in- 
jiirica  ehonld  be  sent  at  onee  to  an 

cyc  aurgeon  wbo  haa  boen  9pecially 

traincd  in  extracting  bodiea  frora  the 

globe. 

Figiire   56   is  a   reduction   of  a 

.skiagraphic    chart    wbich    8how3    a 

inethod  of  recording  the  localization 

of  a  foreign  bodv  in  the  interior  of 

the  cve.     A  radiographer  skilled  in 

the  work  can  eatimate  to  the  fraction 

of  a  millimeter  the  poaition  of  mi- 
nute or  large  foreign   lH>dioa  whieh 

liave  penetrated  the  eveball,      (For 

(letailed    description    of   the    Dison 

inethod  of  localizatiou  aee  \Veek3'  "Diseases  of  the  Eve.")     There  is  conaider- 

ablo  differcnce  of  opinion  as  to  the  hest  mcthod  of  reraoving  these  bodies,  bnt 

after  a  8tudy  of  the  technic  of  foreign  body  extraction,  togetlier  with  the 

reaulte  ohtained,  I  am  convinced  that  a  uon-mngnetie  foreign  body  hanging  in 
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the  vitreoua  sliould  not  receive  operative  intcrfercnce  iiiiless  tlie  cvpball  ha^ 
to  be  removetl.  But  i£  it  is  in  contact  with  tli«  wall  of  tlie  f;K>bo,  it  mav  bf 
removed  through  an  opening  as  near  as  poBsible  to  the  site  of  the  foreign  bodv. 
Magnetie  foreign  bodica  should  be  drawn  into  the  anterior  cbaraber  of  the  eye- 
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bali  through  the  ligameiit  of  the  lens  bv  application  of  the  giaiit  magnet, 
or  througb  the  lene  itaelf  if  it  haa  bceii  injured.  Tlicv  ahould  then  be 
drawn  out  of  the  anterior  chamber  through  att  iiicision  in  the  eornea 
by  application  of  a  small  hand  miigtiet.  Diiring  niaiiipnlution  the  eve 
is  held  open  by-  a  speciilum  mnde  of  silver  or  n<niio  nther  non-niagnetic 
metal. 

Although  the  prognoais  for  ejes  penetrated  bv  foreign  bodiea  ia  alway3 
grave,  a  large  proportion  of  snch  evcs  ahould  be  saved  with  good  viaion  pro- 
viding  that  the  lens  is  not  injurcd,  and  even  in  cnsea  in  wliich  there  bas  beeii 
injury  to  the  lena  good  vision  ehonld  foHow  extrat!tion  of  the  cataractoiis  Icns. 
Unfortunate]y  some  of  the  eves  injnrod  hv  foreign  bodies,  strangclv  enongh, 
degenerate  mouths  or  vears  after  apparontlv  snceeasful  magnet  extraction. 


ENUCLBATION 

1NDICATI0N8. — Indieations  for  cniH^loation  are  hifra-oruJar  tumors  of 
malignant  type;  ahsolute  glaucoma  if  tlie  cve  is  painful  and  relief  cannot  br 
obtained  by  a  less  radical  procedure;  jianoj-hlhahiulis;  injuries  in  which  tlic 
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damage  to  the  eye  is  of  such  ati  extcnt  that  thc  snrgcoti  is  sure  tliat  the  eycball 

oaniiot  be  saved,  and  injunes  in  tke  ciliari/  region  whieli  endanger  the  fellow 

eye  throngh  svmpatbetie  iiiflaminatioii ;  and  any  eye 

in  wbicb  tlic  vision  is  loBt  and  tbe  disfigurement  is 

considerable. 

INSTRUMENTS. — SpeculuDi,   mouse-tooth  forceps, 

Binall    curved  scigsors,   strabismus   hook,   enucleation 

scissora,  needle-holder  and  suhirea. 

ANESTHE8I A.— General  anesthesia  should  be  em- 

ployed.     If  it  is  not  prudent  to  give  chloroform  or 

ether  on  aecount  of  a  constitiitional  disease,  the  opera- 

tion  jnay  be  perforraed  iinder  nitrous  oxid  gas. 

OPERATION. — After    irrigating    with    boric    acid 

solution,  iustill  adrenalin  1 :1,000  to  control  the  hem- 

orrhage.    Introdnce  the  eye  speculum.    If  the  anterior 

portion  of  the  eyeball  is  badlj  lacerated  the  wound 

should  be  sewed  up  with  silk  sutures.     If  the  sutures 

are  left  long  after  tying,  they  serve  as  a  convenient 

means  of  holding  the  eye  in  whatever  position  the  sur- 

geon  may  wi8h  during  the  enucleation.    Even  in  cases 

in  which  there  is  no  wouDd  of  the  globe,  as  a  matter 

of  convenience  a  suture  tday  be  introduced  into  the 

comea  for  directing  the  position  of  the  eye. 

Witb  the  mouse-tooth  forceps  pick  up  the  conjunc- 

tiva  near  the  comea  and  disscct  this  membrane  free 

from  the  cornea  ali  the  way  around  witb  a  pair  of  small  curved  ecissors,  and 

dissect  the  conjunctival  and  subcoujunetival  tisaues  from  the  globe  far  enough 

back  to  expoBe  the  insertions  of  the  rectus  tendona.     Pick  up  the  tendona  on 

the  strabismua  hook  one 
by  one  and  ciit  thera  free 
from  the  eyeball  at  tbeir 
insertiona.  Then  force 
the  globe  forward  as  far 
as  possible,  either  by 
making  traction  on  a  su- 
ture whicli  haa  been  left 
long  or  by  prolapsing  the 
globe  through  the  specu- 
lum. Introduce  the  enu- 
cleation scissors  behind 
the  globe  and  fecl  for  the 

optic  norve  with  the  bladea  closed;  and  when  tlic  pxact  position  is  dctenuined, 

rttraddle  the  ner%'e  with  the  biades  of  the  acissora  and  cut  it.     This  all()ws  the 

cyebaU  to  conie  forward  frecly  and  the  tissues  which  reinain  attached  to  the 


Fia.  67. BiSCCLKATION  Scis- 


Conjunctiva 
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giobe  iiiay  be  Jisaeeted  off  easil^.  Tampon  and  make  firm  press-iire  with  cotton 
epunges  and  maintain  this  pres^ure  \intil  the  hetnorrlmge  has  ceased.  It  is  not 
absolutelj  necessarj  to  auture  the  conjunctival  wound,  but  suturing  will  hasten 


Fig.  6f>. — Encclbation  or  Rioht  Etebau-     Scuisora  in  positioR  to  eut  optic  nerve. 

bealing  aiid  preveiit  the  fomiation  of  gramilation  tissue  in  the  wound.     A  fino 
gTit  sutiire  is  sufficient,  and  is  iisiiall_v  introdiiecd  as  a  pnrse  striiif!;. 

The  dressing  shoiild  be  changed  daily  imtil  the  woiind  is  healed,  aiid  ut  the 
end  of  2  week8  or  more  au  artificial  eve  should  be  introduccd. 


MODIFIED  ENUCLEATION  OPEBATIONS^There    are    mnny    niodifi^ationa    of 
thia   operation   and   eubstitutea   for   it.      Anionjt   thosp  nre   friuriration,   in   whi(;h   tV 
conteiita  of  the  eyeball  are  removed  and  the  sclcra  is  left  with  its  miisoular  attach- 
nients,  and  proeodurcs  in  which  a  rIoss  or  nold  splicre  ia  intro- 
duccd iiito  the  sclera  after  evisceration  or  in  Tenon'8  capsule 
after  enucieation.     There  is  considerable  differenee  of  opinion 
among  ophthalmoloKiata  as  to  the  relative  vahie  of  these  opera- 
tions.    Reecntlj  falt;/  tissue  haa  boen  introiiuced  into  the  cavitj- 
after  eiuicleation  with  good   rePiiIts.     The  fat  may  be  taken 
Pio.  60.— Abitficiai,        either  from  the  nldoiiiliL:!!  wall  or  from  the  thiBh.    Thie  mn.v  be 
""■  done  without  donutT  of  infection  or  other  unfortunate  resuUs- 

In  ali  cases  of  implantation  of  fiit  in  Tciion'8  cnpsule,  probably 
there  is  aome  abaorption  of  the  fattj  tiRsiie,  but  judniiift  from  the  rpHults  in  cases  on 
which  thia  operation  was  done  several  years  ago,  sufficient  fat  remains  to  preaerve  a 
good  Btump. 


ABTIFICIAL  EYES.- — After  enncleation  or  aiiv  modification,  an  artificial 
eye  muat  be  carefullv  fitted  to  tlic  siicket.  The  cosnietic  appcarance  folU»w- 
ing  enucieation  dopends  as  niucli  npon  the  prosthesis  as  »pim  the  operation 
itself.  Artificial  cvea  niav  be  a  sonrce  of  diticoinfort  to  patients  and  may 
cause  injurv  to  the  conjunctiva,  rcsulting  in  granulation  and  cicatricial 
tifisue. 
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When  a  patient  complains  of  discomfort  f rom  a  glass  eye,  the  entire  conjunctiva 
and  lacrimal  sac  should  be  subjected  to  close  scrutiny.  If  the  lacrimal  sac  is  diseased, 
it  should  be  properly  treated  or  removed.  If  the  conjunctiva  is  inflamed,  the  artificial 
eye  should  be  left  out  until  proper  treatment  has  restored  the  mucous  membrane  to  its 
normal  condition.  Any  granulation  tissue  present  should  be  removed  with  scissors 
and  the  wounds  cauterized  with  a  lunar  caustic  pencil.  From  contraction  of  the 
eicatricial  tissue  sometimes  it  becomes  impossible  for  a  patient  to  hold  an  artificial 
eye.  This  is  most  liable  to  be  the  čase  if  the  enucleation  has  been  improperly  per- 
formed,  or  if  the  conjunctiva  has  undergone  eicatricial  contraction  through  a  serious 
injury  or  a  burn  from  lime  or  acid.  Complete  obliteration  of  the  conjunctival  cul-de- 
sac  may  result  in  these  cases.  For  such  a  condition  it  sometimes  becomes  necessary  to 
form  new  cul-de-sacs  by  the  transplantation  of  skin  grafts.  The  operation  for  the 
restoration  of  sockets  by  this  means  is  difficult  and  tedious  and  not  alway8  satisfac- 
tory  in  its  results,  especially  when  a  new  upper  cul-de-sac  has  to  be  made  and  the 
tendon  of  the  levator  palpebras  superioris  is  injured.  The  technic  of  this  operation 
is  described  on  page  71. 
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SUBGIOAL   ANATOMV    OF    THE    EYEI<IDS 

The  eyelid8  are  movable  folds  for  the  protection  of  the  eyeball.  The  nor- 
mal lids  are  capable  of  absolute  approxiination.  When  separated  the  eyeball 
is  partly  exposed  and  the  opening  between  the  lids  is  known  as  the  palpebral 
fissure.  The  outer  angle  of  this  opening  is  known  as  the  extemal  canthus  and 
the  inner  angle  as  the  intemal  canthus.  At  the  inner  canthus  there  is  a  little 
triangular  space  which  exposes,  when  the  eyes  are  open,  a  small  reddish  ele- 
vation  known  as  the  caruncle.  About  5  nun.  from  the  inner  canthus  on  each 
Ud  is  a  minute  opening  known  as  the  lacrimal  punctum  for  the  passing  of 
tears  into  the  canaliculus,  which  communicates  with  the  lacrimal  sac  and 
alIow8  drainage  of  the  tears  into  the  noše  through  the  nasal  duct. 

At  the  lid  margins  are  evelashes  or  cilia.  Purulent  infection  around  the 
roots  of  the  eyela8hes  results  in  the  formation  of  the  familiar  pus  collection 
known  as  hordeolura  or  8ty.  The  skin  and  subcutaneous  tissue  of  the  lids  are 
lax  and  lie  in  little  folds.  The  usual  laxity  of  these  tissues  accounts  for  the 
iiiarked  swe]Hng  which  oceurs  from  contusions,  infections,  and  vascular  disease. 

# 

The  orhicularis  palpebrarum  muscle  lies  beneath  the  skin  and  subcutaneous 
tissue,  with  its  fibers  nmning  in  a  curved  direction  around  the  eyelids.  Con- 
traction of  this  muscle  eauscs  approximation  of  the  lid  margins  or  closure  of 
the  eyes.  Lving  beiieatli  the  orbicularis  muscle  in  each  eyelid  is  a  tarsus  or 
tarsal  plate  cxtending  from  ono  end  of  the  palpebral  fissure  to  the  other.  These 
plates  are  composed  of  tough  connective  tissue  of  cartilaginous  consistency, 
and  it  is  through  them  that  the  conformity  of  the  lids  and  lid  margins  is  pre- 
served.  These  plates  are  pointed  at  the  ends;  in  the  upper  lids  they  have  a 
width  in  the  center  of  about  8  mm.  and  in  the  lower  lids  a  width  of  5  or  6 
mm,    The  ends  of  the  tarsal  plates  are  connected  with  the  orbital  margin  by 
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bands  of  ligamentoue  tissue  kiiowQ  aa  the  intemal  and  esternal  tarsal,  canthal 
or  palpebral  ligaments. 

The  posterior  surfaces  of  the  tarsal  platea  have  numerous  grooves  for  the 
Meibomian  glands,  which  secrete  a  sebaceous  material  to  prevent  the  liti 
margina  from  sticking  together.  The  ducte  of  theae  glands  open  behind 
the  ejelashea  in  the  lid  margins.  It  is  through  blocking  of  one  of  these 
ducts  and  the  cyatic  collection  of  Meibomian  gland  secretion  together  witb 
chronic  inflammation  which  produces  the  familiar  condition  termed 
chalazion. 

Lining  the  ejelids  is  a  lajer  of  well  vascularized  mucous  membrane  known 
as  the  conjunctiva.  This  is  folded  over  on  the  anterior  surfaoe  of  the  eye- 
ball. 

The  tissueB  o£  the  ejelids  are  well  aupplied  with  blood  by  the  palpebral 
arteries,  vhich  run  close  to  the  lid  margin  betvveen  the  orbioularis  muecle  and 
the  tarsus. 

EPILATION   OF  ETELASHES 

Freqiiently  in  cascs  of  old  trachoma,  with  cicatricial  turning  in  of  the 
eyelid9,  the  cilia  rub  against  the  cornca  and  beeomea  source  of  irritation  and 
aunoyance  to  the  patient.  Less  often  this  condition  results 
from  burna  of  the  conjunctiva  and  from  injiiry  to  the  eye- 
lids,  and  sometimes  without  apparent  cauae.  Pulling  out 
the  eyela8heB  is  of  only  temporary  benefit,  but  wi!l  give  relief 
nntil  they  can  be  directed  away  from  the  eyeball  by  an  opera- 
tive  meaaure,  or  pennanently  removed. 

Tor  epilation,  only  a  good  pair  of  cilia  foreeps  is  neces- 
sary  (Fig.  61).  The  patient  should  be  seated  in  a  good 
light.  The  operator  with  one  haiid  B]ightly  everts  the  lid 
margin  by  making  gentle  pressure  on  the  akin  of  the  lid  n 
few  millimeters  from  the  margin,  and  with  the  other  hand 
graaps  the  evelashes  one  by  one  with  the  cllia  foreeps  and 
pulls  them  out  with  a  8lightly  lateral  motion,  so  that  thev 
will  not  slip  out  of  the  foreeps,  After  removing  the  offend- 
ing  cilia  that  are  apparent,  it  is  well  to  examine  for  very 
fine  or  broken  lashes  with  a  loupe,  and  to  remove  them  care- 
fully,  Of  courae  new  eyela3hes  will  appear  to  replace  those 
epilated. 
Fio.  ei.— CiLuFoR-  EIi£(nBOIiYSIS    OF    OUJA   FOI>I>ICXES 

If  only  a  fc\v  haira  are  nibbing  against  the  eyeball  the 
best  way  to  get  rid  of  them  is  by  electrolvsis.  The  procedure  is  painful  and 
should  be  done  under  general  nareosis  or  cocain  infiltration  aneathesia.  If 
cocain  is  used,  4  per  cent.  solution  should  be  injected  throii^  the  akin  in  suffi- 
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cient  qiiantity  to  thoroughly  anesthetize  the  portion  of  the  lid  which  boldB  the 
offending  hairs.  The  lid  is  held  in  evereion  by  a  clamp  such  as  that  of  Enapp 
or  Desmarres,  or  by  a  Jaeger  Hd  plate.  A  galvaaic  current  witli  a  rheoatat  is 
emploved  for  the  electrol^sis.  At  t)ie  negative  pole  is  a  fine  eharp  needle,  and 
at  the  positive  pole  is  a  amall  sponge.    The  sponge  should  be  dipped  in  water  or 


Balt  sohition  and  held  against  the  paticnt'8  tcmple  or  forehead.  The  fine  ■ 
needle  at  the  negative  pole  should  be  introdiK^d  along  an  offending  ojelash 
into  the  follicle,  a  distancc  of  aboiit  3  nini.  and,  with  the  sponge  in  position, 
the  current  should  be  tiinicd  on  graduallv  until  hubbles  appear  aroinid  the 
nocdic.  After  about  a  half  minute  of  bubbling,  the  current  is  turned  off  or 
brokcn  by  removing  the  sponge,  and  the  evelash  ia  Hfted  out  with  tho  cilia 
forceps,  If  the  current  bas  hecn  applicd  snc<;es8fnlly  the  eyela8h  will  offer 
no  resistance  and  the  destrnction   U  pcminnent.     No  dressing  is  nece888ry. 


HOBDEOLim    (STT) 

A  little  piis  collection  about  the  folliolcs  of  an  evelash,  commonIy  knotvn  as 
a  8ty,  doea  not  neceasarily  call  for  operative  jnterfcrence,  but  it  may  be  a 
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painfiil  and  nnnoving  condition  and  incision  and  evacuation  of  the  pua  v^ill 

eut  short  it3  course. 

Injection  of  c<>cain  into  tlic  tissucs  aboiit  the  hordcolum  rcnders  the   in- 

ciaion  nlmoat  painlpss.     In  order  to  be  sure  not  to  injure  the  evebal!  duriut; 

this  procedure,  p-asp  the  lid  botvveen  tlic  thumb  and  forefinger  of  the  left  hand 
and  open  the  stv  qHickly  biit  freelv  with 
a  sliarp  knife  and  thoroughlj  scjneeze  out 
its  contents.  Ordinarilv,  curetting  is  not 
nece8saiy.     Ilot   bathing  wi11  hasteu  tlie 


Fio.  64.— Escisicis  o 

Bpction  h.i.s  lH'i't]  <' 

CUttiUg  uff  Ht  bll9C. 


healinjr  proccs^s  aftcr  iiicisicu,  and  oiutinciit  applird  to  the  margin  of  the  eve 
lids  will  pi-event  thcir  Htickiiii;  lo,Ln-lIier  ihiring  slecp. 


CHALAZION 

Chalazion  is  a  cbmnic  afTrction  of  a  ilcUioniian  cland  (Fig.  03),  resnlting 
in  B  cvst  of  the  cvciid  with  thickencd  muIIs.     It  developa  Blow]y,  and  usuallj 
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without  irritation.  As  a  rulc  no  hann  ariscs  nside  from  a  slight  disfigurement, 
but  occa8ional1y  a  clialazion  becomes  iufcctcd  and  an  iiifIamniatory  procesa 
resiilta. 

Tiiesc  littlo  cy8t3  may  l>e  euretted  either  throHgh  the  conjimctiva  or  lid 
niargin,  but  tliickcued  tissue  is  liable  to  be  left  behiud,  and  a  recurrence  is  not 
infrequent.  It  is  bettcr  to  carefullj  dissect  out  the  ehalazion  with  its  wall 
tbrough  an  incision  in  the  skin  if  the  gTowth  is  in  the  iipper  lid,  or  through 
the  conjiinetiva  if  it  is  in  the  lowcr  lid. 

First  anesthetize  the  conjunctiva  by  instilling  4  per  cent.  solution  of  cocain. 
Then  inject  cocain  i  per 
cent.  and  adrenalin  1 : 1,000 
cqiial  parts  into  the  tissnc 
of  the  lid  aroiind  the  cvst. 
.\ppl_v  the  ehalazion  ciamp 
to  tho  anesthetizcd  lid  so  as 
to  eonipletelv  shut  off  the 
circulation  {F  i  g.  63), 
jNIake  the  inciaion  down  to 
tho  c.vst  wall  and  carefult.v 
dissect  out  the  ehalazion. 
If  tho  cvst  is  ruptured  in 

the  man  ipu  lati  on,   carefully  curet  any  particles  that  remain, 
depends  upon  Icaving  part  of  the  vvall. 

A  conjunctival  incision  vvill  nocd  no  suture,  but  if  the  incision  is  made 
in  the  skin  a  subcutaneous  suture  (Fip.  GG)  mav  be  introduced  and  allowed  to 
reraain  for  a  day  or  two.  The  wound  shoutd  bo  kept  uuder  a  dressing  until  the 
suture  is  removed. 


Fio.  66. — ExciBiON  OF  Cbalazioh.  Subeuticular  ailk  ai 


recurrence 


SOABIFICATION    AND    EZFRESSION    FOB   TBAOHOMA 

In  the  follicular  tvpe  of  trachoma  the  coutents  of  the  foIHcles  can  bc  re- 
moved bv  oponing  them  aud  exprossinp  theui  with  foreeps. 
^Ck^  INSTRUMENTa — -Forceps   for   cvcrtiiig   lids,   scalpel    or 

^B  ImI  mtiltiple-bladed  scarifier,  trachoma  foreeps  such  as  Knapp's 

I  wB  roller  foreeps. 

HHn\  OPEBATION. — (iciieral  anestlicsia  should  be  used,  as  this 

■■HW  operation  is  most  often  performed  on  children  and  is  quito 

painful.  Tlie  c.velid  is  doubly  evcrted  with  the  lid  foreeps 
or  Prince  ring  foreeps  aml  the  folliclcs  are  openrd  by  scarify- 
ing  the  conjunctival  surface  vcrv  Iightly.  If  dcep  cuts  are 
maile  permanent  scars  with  adheaions  are  liable  to  reault. 
Following  scarificatitm  the  contenta  of  the  follicles  are 
sqncezcd  oiit  with  trachoma  foreeps.  A  good  way  is  to  work 
with  two  pairs  of  Knapp'3  roller  foreeps  aud  "milk  the  tis- 
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Biies"  until  the  conjimctiva  is  smcotli,  taking  great  čare  not  to  lacerale 
the  conjunetival  tissue.  The  Prince  forcepa  ia  a  suitable  inatnimeDt  for 
working  at  the  angles  and  expressing  the  folliclea  of  the  semilunar 
folda.  After  the  expresBion  is  completed  the  conjunctiva  of  the  lida 
should  be  riibbed  thoroughlj  with  cotton  avabs  wouiid  hard  and  satur- 
ated  with  a  8olution  of  bichlorid  1 : 5,000,  and  then  thoroughiv 
anointed  with  vaselin  or  albolene. 

The  reaction  followiiig  this  operation  ia  controlled  by 
almost  constant  application  of  ice  pada  for  24  hoiira.  Duriiif; 
the  few  dava  foIlowing  scarification  and  espression,  a  thin 
fibriuous  membrane  forma  on  the  conjunetival  surface  of  the 
evelids,  which  may  be  wiped  off  geiitly.  There  ia  a  strong 
tendency  toward  conjunetival  adbeaions  (sjmblepharon). 
Tbese  should  be  prevented  by  the  uee  of 
the  probe  and  by  keeping  the  tiseues 
anointed  vith  sterile  vaselin  or  albolene 
or  some  mild  antiseptic  ointment. 

In  a  few  daye  after  operation  local 
treatmeut,  cousisting  of  applications  of 
copper  aulphate  or  bichlorid  solution 
1:5,000,  should  be  continued  until  the 
trachoniatous  process  is  eliniinated. 

In  the  more  severe  tvpe  of  trachoma  in 
adults,  aecompanied  by  comeal  ulceration 
and  pannus,  the  mOst  satisfactory  pro- 
cedure ia  the  reseetion  of  the  taraus  with 
the  conjunctiva.  The  technic  of  this 
operation  ia  deseribed  on  page  68. 


m 


Tracboha    For- 


ECTBOPION 


Ectropinn  ia  a  turning  out  of  the  evelid,  and  occurs  more 
pomnuuilv  in  the  lower  tban  in  the  upper  Hd.  i^imstlc  ectro- 
pion  is  a  flopping  of  tlie  tarsal  portion  of  the  eyelid  and  ia 
cansed  by  spasni  of  the  orbicularia  palpebrarnin  miiscle. 
levile  cctropiou  ia  a  drooping  as  well  aa  eversion  of  the  lower 
lid,  asaociated  with  laek  of  toue  in  the  tissues  of  the  Hd. 
Cicatricial  eetropion  ia  caiiscd  by  contraction  of  acar  tissue 
in  the  snperficial  lavera  of  the  evelid.  Fio.  69.  —  Knapp'» 

Spastic  Eetropion, — This  cnndition  is  occaaionallv  si?cn  in        ceps. 
childrcn  who  have  an  acnte  inflammatorv  diaoaae  of  the  eve. 
It  ia  a  teniporarv  condition  and  usuallv  calls  for  oiilv  trinporary  means  of  relief. 
This  ia  found  in  the  SneUen  sutures.     Usuallv  2  double-armed  silk  sntures  are 
iutroduced  throngh  the  conjimctiva  of  the  everted  lid  and  brought  out  oa  the 


OPERATIONS    ON    THE    EYELIDS 


59 


Fio  70  — Sbnilm  ECTHonoH 


skin  of  the  face  beIow  the  orbital  margin.    Tlie  needles  should  be  made  to  enter 

the  conjunctiva  at  the  angle  of  eversion  which  corresponds  approximateh  with 

the  convex   margin  of  the  tarsus.      The   2 

ncedles  of  one  suture  enter  about  2  mm.  frora 

each  other  and  ai)proximateIy  niidw8y  be- 

tweeu  the  center  of  the  ejelid  and  each  end. 

They  are  carried  throiigh  the  eiibciitaneoua 

tisaue  aomeivhat  heyond  the  margin  of  the  or- 
bit and  are  brought  oiit  through  the  skin,  and 

there  tied  tight  cnough  to  hold   the  ejelid 

againat  the  eveball.     These  autures  nia_v  be 

left  in  uutil  the  inflammatory  procese  of  the 

eye  hae  eubsided  tmless  an  infection  makes 

their  removal  necessar^       The  procedure  la 

very  ea8y  of  performance  and  gtves   eatis 

factory  results  in  the  spastic  vanetv  of  ectropion 

Senile  Ectropioa — As  the  name  implies  this  conditiou  ib  found  moat  often 
in  elderly  people  who8e  tiasues  ba\e  he- 
come  lax.  The  lower  lid  drops  away 
from  the  eveball,  the  conjimctiva  be- 
<omes  thickened  and  the  lid  margin 
rounded  producing  an  un8ightly  appear- 
ance  of  the  eyelid,  aasociated  with  oveiv 
flowing  of  teara.  Cautery  punctiire  into 
the  substance  of  tbe  lid  through  the  con- 
jHuctiva  as  deacribed  by  Ziegler  will  suf- 
fice  for  a  slight  ectropion  of  this  cbarac- 
ter  \\hen  the  condition  is  marked,  the 
plastic  operation  of  Kiihnt  and  Meller  is' 
efticacioiis. 

CAUTEBY  PUNCTUBE.— After  anes- 
tiieti/iiit,  tho  eyelid  witli  cocain  and  ad- 
renalin injection,  applv  the  lid  elamp  of 
Ziegler  or  some  other  good  fora^pa  to 
hold  the  eye]!d  in  position  und  make  a 
row  of  punctiires  4  mm.  from  the  lid 
margin  and  4  mm.  apart  f Fig.  71). 
Thia  procedure  niav  be  rcjKiated  as  manv 
times  as  neces8ary  to  hring  the  lid  in 
position.  The  reaction  fnllovving  tliia 
operation  is  sligljt  anil  a  drossing  is  not 

iieci'8sary.     Vaselin   raav  be  applicd   to  tbe  cauterized   arca  nntil   tho  Httlo 

woundB  are  hcalcd. 

KUIINT-MELLEB   OPEBATION    FOB    SENILB    ECTBOPION. — ANKSTnKsiA. — 


Fio.  71.— Ca  i 
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This  operation  iiiay  be  done  imdcr  eitlier  locjil  or  tieiivral  aneathesia.     A  aoiu- 
tion  made  up  of  cocain  2  pcr  cent.  and  adrenalin  1:1,000  equal  parta  is  sat- 


Fio.  72.— Kdbnt-Mbluib  Oferatiok  for  Senii^  Ectropion.  Sphtting  the  !ower  hd  m 


isfactory  for  injcction.    If  freneral  anesthesia  is  used,  adrenalin  aohition  should 
be  injectcd  into  the  tissnes,  as  considcrable  blccdini;  woiild  occur  otherwiBe. 


IssTRuMENTs. — Lid  clamp  (siicb  as  Desmarrca'  or  ICnapp'3),  scalpcl,  an- 
atomical  forčcps,   uioiise-tootii  forceps,   straif!;iit   and  curved  scissors,   needle- 
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bolder,  3  doiible-armcd  fine  ailk  suturea  and  several  single-armed  silk  euturas. 
Opebation. — The  first  step  is  to  split  tlie  lower  lid.     To  accompHsh  this 

apply  the  ciamp  so  as  to  bold  the  lid  in  poaition  and  to  control  the  hemorrliage 

(Fig.   72).     Make  an  inclsion 

in  the  oiiter  two-third8  of  the 

margin  of  the  eyelid  with  a  fine 

scalpel  or  a  Graefe  knife.    This 

iucision  should  divide  the  mai^ 

gin  of  the  ejelid  in  siich  a  wav 

as  to  leave  the  cilia  and  cilia 

follicles  in  the  antorior  flap  and 

the  tarana  in  the  poaterior  flap. 

After  Btarting  the  splittiiig  of 

the  lid  with  the  knife,  the  dis- 

section  ia  carrieil  down  with  the 

Bcisaora  as  far  aa  the  clamp  wi]l 

aIlow.     This  will  be  found  easy 

if   an   assistant   hotds   the   an- 
.  terior   flap   forward   while   the 

siirpeon  holds  the  poaterior  flap 

backvvard  in  siit-li  a  way  aa  to  kcpp  open  tho  w<mn(l  f<ir  dibsection. 

Next  remove  tho  clamp  and  resect  a  triangiilar  portion  of  the  taraua  and 

conjunetiva  from  the  posterior  flap.  The  aize  of  the  portion  eScised  should 
be  governed  by  the  amonnt  of  ectropion, 
enongh  being  removod  to  bring  the  ejelid 
in  apposition  to  the  eveball.  The  base  of 
thia  triangle  is  at  the  lid  margin  an<l  the 
apex  at  the  Iower  margin  of  the  tarsns. 

Tlie  next  atep  in  the  operation  conaiats 
in  removing  a  triangle  of  skin  in  the  re- 
gion  of  the  outcr  canthns.  The  base  of 
tliis  triangle  should  hc  as  long  aa  that  of 
the  tarsal  triangle  jnst  rcmoved  or  a  little 
longer  and  ahoiild  be  in  line  with  the  di- 
reetion  of  the  margin  of  the  lower  lid,  ex- 
tending  from  the  extemal  canthna  outward 
and  alightly  iipward.  Jlake  an  inciaion 
from  the  extenial  canthns  downward  and 
ontwariI  at  right  anglea  to  tlic  one  jnat 
made.  The  ends  of  tlie  2  inciaions  are 
i-onneeted  bv  a  tliird  and  tlie  triangle  of 
Next  nndcririino  the  skin  flap  of  the  lid  thoronghly  so 
)ver  the  dennded  area,  Wliile  an  assistant 
■,  the  snrgeon  hrinirs  the  2  taraal  flapa  to- 


gkin  removed  (Fig,  7;i). 

that  thia  flap  wit1  slide  over  and  t 

holds  the  skin  flap  out  of  the  wii 
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gether  with  3  double-armed  sMk  sutures,  introdiiccd  aboiit  1  mm.  from   the 

cut  edges  of  the  tarsua  and  in  aiieh  a  wa_v  as  to  brinj;  tho  knots  toward  the 

conjunctiva,     Pass  the  needles  of  tlie  firat  siitiire  at  the  Iowcr  margin  of  the 

tarsus.     The  needles  carrying  the  second  autiire  should  pierce  the  taraua  and 
^  conjunctiva    midway    between    tho    3 

margin«,  and  the  third  near  the  border 
of  the  lid  (Fig.  75).  After  tvinfr  the 
aiitiires,  ent  them  off  rnther  close.  so 
that  thore  w!t1  be  as  little  irritation 
aa  possible  to  the  eveball. 

Before  8ewing  the  skin  flap  in 
position  destrov  the  cilia,  which  woii]d 
come  externa]  to  the  oiiter  caiithiis,  bv 
ciittiug  away  a  verv  norrow  strip 
which  will  inchide  the  cilia  folliclen. 
.Sew  the  akin  flap  in  poaition  b_v  meana 
of  as  manv  autnros  aa  ma.v  be  necea- 
sary,  and  if  the  flapa  alionld  not  lie  in 
good  position  a  mattreas  snture  inav 

be  introduced  tlirough  tlie  tw'0  Iayers  near  the  lid  margin. 

Thia  operation  givea  most  aatisfactorj  results  in  aenile  ectropion.     The 

eye  should  be  kept  under  a  dressing  for  4  or  5  days,  when  the  autures  may 

be   removed.      Jt   is   well   to   change   the  ^,-    ^ 

dreaaing  daily  and  to  remove  any  secre- 

tion  that  may  form, 

Cicatricial  Ectropion. — Ectropion  from 

scar  tisaue  ia  more  eommon  in  tlie  !ower 

lid  than  in  the  upper.     It  develops  ii8iially 

as  a  rcsult  of  burna  or  tranmatiam.     When 

it  is  tlie  reault  of  an  accident,  it  may  be 

aasociated    with    fracture    of   the '  orbital 

margin.     There  is  no  operation  for  thia 

condition  which  givea  a  perfeet  cosnietic 

resiilt,  bnt  plaatic  operations  will  in  some 

cases  make  it  possible  for  the  patient  to 

close  the  eyelida  and   at  the  aame  time 

improve  the  appearance  aoniewhat, 

WHARTON-JONES  OPERATION.— This    procedure    anmetimcs    givea    bene- 

ficial  results  if  the  scar  ia  in  tho  ]ower  lid  and  near  the  lid  margin.     The 

operation  may  be  done  under  cocain  and  adrenalin  injcction  anestheaia.     Two 

converging  inciaions  are  made  which  incUide  the  cicatrieial  ti.iaue  and  meet  to 

form  8  V  with  the  apex  down\vard.     The  skin,  inclnding  the  aear  tiasue,  is 

then  diaaected  up  nearlv  l.o  the  lid  margin  and  tho  evelid  ia  plaeed  in  apposi- 

tion  to  the  eveball.     The  akin  on  each  aide  of  the  flap  ia  underrained  for  a 
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ahort  distance  and  the  lovver  parts  of  the  margins  o£  the  2  flaps  are  brought 

togetber  vvith  stihires  and  the  upper  parts  are  sewed  to  the  flap  of  ekin  \vhich 

includes  the  cicatricial  tissiie.     Thus  the  V  wliicli  is  oiitlined  by  the  primary 

inciBions  is  converted  into  a  Y.     To  keep  the  lid  in  a  poaition  of  overcorrec- 

tion,  it  niay  be  8ewed  over  the  upper  Iid  --^ 

and   kept  io  this   overlapping  position 

for  a  few  days.     The  woiind  eiitures 

shoiild  be  )eft  in  for  5  or  6  da%8 

8KIN  OBAFTINa  FOE  CICATBICIAL 

ECTHOPION.— Grafts    witho«t    pediclea 

niav  be  emplovcd  suceeBsfuIlj  in  cica 

tricial  ectropion  of  the  upper  Iid     \fter 

healing,  the  graft  ia  sometiines  hardl} 

apparent  when  the  eves  are  open      In 

tlie   lower   lid  the  cosiiietic   effect   fol 

lowing    grafting    is    not    pleasm^;     as 

the   grafted    flap    aaaumea    a    different     f^„   79-Y-aHAPED  Wound  at  fo«pi,ET,oN 

(rolor    f  roin    that    of    the    surroundmg  "'  Wbabton-Joni;h  Operation 

akin  and  is  always  more  or  les9  u  blem- 

ish.     lIowever,  it  may  be  wise  in  certain  eases  to  place  grafts  in  the  lower  Hd 

in  order  to  protect  the  eyeball. 

Is8TRi'MENTs. — Hom  plate,  small  scalpel,  mouae-tooth  forceps,  plain  for- 

ceps,  curved  sciaaors,  needle-holder  and  several  silk  sntures. 

Operation. — General   anestheaia  is  required.     The  area  which  is  to  re- 

ceive  the  graft  is  prepared  by  dissecting  away  the  cicatricial  tisane  and  under- 
mining  the  skin  until  the  evelid  will  fall 
into  its  natiiral  position,  niid  the  lid 
margina  are  sutured  togethcr.  The 
graft  may  be  taken  from  the  iniier  side 
of  tlie  tliigh  or  arin.  It  shoiild  be  Ml  to 
V^  larger  than  the  expoac(l  area  in  tlie 
evelid.  Thcre  ia  a  tcndon^^v  to  use  too 
thick  flapa  in  graftinj;  operatinns;  the 
flap  should  iiichide  the  entirc  tbicknesa 
of  the  akin,  but  no  aiiliciitaiieons  tissue. 
No  speoial  technic  is  reijnircd  in  haiid- 
ling  the  graft.  It  is  laid  on  the  deniided 
area  of  the  lid  aiid  enoujih  sntnrcs  are 
introdticed  to  hold  it  in  place  (Fig.  80), 

Vaaelin  drcsBing  and  handage  are  applied  and  kept  on  for  ahout  a  week,  when 

the  sutnres  may  be  removed.     It  is  we!I  to  keep  the  eveliils  Hewcd  together  for 

-.overili  week8. 

Orafts  with  podicics  are  sometimes  satiafactoriK  einploved  in  cicatricial 
cctr<>pion.     The  accompanving  iihistration    (Fig.   HI)    indiciit<-a  a   procedure 
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..  iiiki'11  friim  the  tcmple  and  plauted  on  the  upper  lid, 
I  |'iilii'lo,     Aftcr  placing  the  {iraft  on  the  demided  area  b 

1 1X111  tlic  toinple  is  iindeniiiiied  enoiigh  to  aIlow  the  mar- 
iLivlIiiT  uvcr  the  expo8ed  area  of  the  temple.     Thia  operatiini 


d  I 

Bpaitio  Entiopion.- 

llin   v   iiiij.       Tu   "Id  penple  i 


wiTH    PBDiCLt    roK  Pio.  82. — Skin  Ghaft  wrrH  Pedicl«.     Opera- 

•  Upper  Lid.  tion  compleled. 

rption  of    Sap 

iirn  iMilliiiiK  over  a  graft  without  a  pedicle  frora  the  arm  or  thigb,  and  a  scar 
iiiiiiin   Mil    t)i()  temple. 

ENTEOPION 

'riiiiiiiiK  i"  "f  ti'*'  evciid  niav  bc  apasitiodic  (spastic)  or  cientricial.  In 
rnniiiii  lil«;  cyclashes  nib  against  the  coruea  and  thua  ciuise  considorable 
ilrcMM  t'i  tbe  patient. 

condition  ia  more  common  in  tbe  agcd  than  in 
it  13  rcferred  to  Bometimes  83  senile  entropion. 
Thi'^  t\pe  of  entropion  resiilta  froiu  spjiBiii 
of  tlie  orhioiilaris  nmscle,  usiiallv  dependent 
npon  in  irritable  or  pninful  condition  of  tlif 
e\eball  It  is  not  iiiicommon  followin|E  cnt- 
arnct  extra«tion.  Stripa  of  adhesive  plastcr 
or  colloiliouizod  cotton  or  gaiize  mav  hc  ap- 
plied  in  siirh  a  Wiiy  as  to  evcrt  the  lid.  M(i?t 
oftcn  hinvever,  thcse  nicaiiH  are  iinuatisfac- 
tor\  as  in  ovortIow  of  tcars  loosen.-i  the  ail- 
liosne  plaster  or  other  substance  which  ba.J 
beon  npplicd. 

GAILLAED  SUTUBE8. — Gaillard  siitnri'.* 
are  foiind  siitisfiictorv  in  niany  cases  of  spas- 
tic entropion.  \o  anc.-itlieaia  is  ne<'essary  for 
tlicir  introdnction.  Tbe  surgeon  neods  incrclv  2  duiiblc-arinfd  silk  sntnres  niid 
a  nccdle-holder.  The  2  nccdles  on  the  snturc  aro  niade  to  enter  tbe  skin  abont 
2  mm.  npart  and  a  few  millimctprs  froni  tlic  hordcr  of  the  lid  and  are  earriod 
nniler  the  skin  to  emcrjic  near  the  orbital  niargin,  wherc  tboV  are  tied  over  h  roll 
of  gauzc  or  a  head  or  dii-ci.'tl,v  ovcr  the  skin  (Fig.  S:t).     Tbe  2  donhle-arnii-ii 
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sutures  are  placed  at  points  about  equidi8tant  from  each  other  and  the  ends 
of  tLe  ejelid.  The  autures  maj  be  allowed  to  remain  for  2  week8  or  more  if 
no  infection  takea  place  and  if  thej  are  prodncing  no  discomfort. 

ZIEOLEB  CAUTEKY  PUNCTURB. — The  Ziegler  cautery  puncture  is  a  pro- 
cedure whicli  gives  Bure  reaults  in  caaes 
of  spastic  entropion  ivhich  do  not  re- 
apond  to  other  forma  of  treatment.  The 
eyelid  is  injected  with  cdcain  aolu- 
tion  and  a  clamp  applied  to  hold  tbe 
Hd  in  position  or  the  lid  may  be  held 
on  a  horn  plete.  A  senea  of  punctures 
13  niade  parallel  with  the  lid  margin 
and  2  or  3  ram  from  it  with  the  elec 
trocantery  (Fig  84)  Each  puncture 
shoiild  he  carried  we11  into  the  tarsus 
After  this  oporation  it  la  we11  to  apply 
bichiortd  vaselin,  dressing  and  bandage 
to  remain  for  24 
houra 

Cioatncial  En 
tropion. — Cicatri 
cial  entropion  is 
moBt  often  due 
to  old  trachoraa; 

that  ifl,  the  condition  develops  in  the  cicatricial  stage  of 
trachoma.  The  lid  margin  becornes  rounded  and  the  eje- 
lasbes  mb  againat  the  eyeba]l  and  become  diatorted, 
This  condition  is  often  referre<l  to  aa  triclilasis.  Many 
operatioas  have  been  devised  for  correcting  this  condi- 
tion. One  of  the  moat  effective  is  the  taraal  reseetion 
described  on  page  68.  Aaide  from  the  tarsal  reseetion, 
which  is  rather  radical,  perhaps  none  is  more  satisfao- 
tory  than  a  modifioation  of  Sne]len'a  operation. 

8NELLEN'8  0PERATI0N  (MODIPIED)  POB  TRICHIA8I8. 
■ — InsTBUMEiTTa. — Jaeger  or  Kuapp  lid  clamp,  scalpel, 
mouse-tooth  forceps,  scissors,  needle-holder  and  3  or  4 
silk  sutures. 

Anestjiesia. — Either  cocain  and  adrenalin  injection 
of  the  tissuea  of  the  lid  or  general  anesthesia  may  be 
used. 
Operation. — First  aecure  the  clamp  so  as  to  hold  the  lid  in  position  and 
to  control  hemorrhage.     Make  an  incision  about  2  or  .3  mm.  from  the  lid  mar- 
gin throtijtb  the  skin   and  orbicuIariB  muscie.     This  incision   sbould   extend 
near1y  tbe  who1e  length  of  tlie  lid.     Hemove  a  strip  of  orbiciilnris  muscie  and 

e  B 
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skiu  wide  enough  to  expose  tbe  tarsus.  The  neict  step  in  the  operation  is  to 
remove  a  ivedge  of  tarsal  tisaue  hj  making  2  inciBione  about  2  mm.  apart 
throughout  tbe  lengtfa  of  the  tarsuB  and  slaiiting  toward  each  other  in  Buch  a 
way  as  to  meet  at  the  conjunctiva  lining  the  Ud  but  not  to  pierce  it. 

Introduce  each  of  the  3  suturcB  as  foUows:  Pass  the  needlo  through  the 
skin  and  orbicularis  muscle  near  the  margin  of  the  e^elid.  Then  enter  the 
tarsUB  just  above  tbe  groove  wbich  bas  been  made,  and  lastlj  pass  the  Deedtc 
through  the  orbicularis  and  skin  at  the 
upper  margin  of  the  tarsus.  By  tying 
these  3  sutures  tightly  the  tarsus  is 
everted  and  the  entropion  is  overcor- 
rected.  Tbere  seems  to  be  no  danger  of 
permanent  overcorrection  frora  t  h  i  s 
operation.  Tbe  eye  is  kept  nnder  a 
dressing  and  bandage  for  a  few  days 
and  the  sutures  shoutd  be  allowed  to 
remain  for  about  a  week. 

CANTHOPLASTT,— Canthoplastj  i  s 
an  operation  deeigned  to  lengthen  tbe 
palpebral  fissure  and  to  relas  the  eve 
lids  bj  severing  the  extemal  canthal 
ligament. 

Inbtedmektb. — Straight  scissors, 
smal)  curved  scissors,  mouse-tootb  foi^ 
ceps,  needle-holder,  and  3  ailk  sutures. 
Opebation. — Cocain  and  adrenalin 
injection  g  i  v  e  s  sufRcient  anesthesia. 
Tbe  eyelids  are  separated  s]ightly  and 
with  straight  scissors  an  incision  is 
niade  through  tbe  entire  tbickness  of  the  tissues  at  the  outer  cantbus  in  a  hori- 
zontal direction.  The  length  of  this  incieion  miist  depend  upon  tbe  amount  of 
cflrect  desired.  It  ia  wise  to  introduce  tbe  speculum  aft«r  making  this  incision 
in  order  to  expose  tbe  small  field  of  operation  and  to  coiitrol  the  beinorrbage. 
A  piece  of  tbe  extemal  cantha!  ligament  should  be  dissectod  out  with  forceps 
and  scissors  in  order  to  make  tbe  eilect  of  the  operation  pomianent.  The  edgcs 
of  the  conjunctiva  and  skin  are  carefully  seved  together  witb  three  sutures. 
Vaselin  should  be  applied  to  the  wonnd  daily  until  bealing  bas  taken  plače, 
and  the  eye  kept  under  a  dressing  for  a  few  davs.  If  the  sutures  do  not  fall 
out  within  !>  or  6  days  they  should  be  removcd. 

TABSOBBHAPHT. — This  is  an  operation  designed  to  shorten  the  palpebral 
fissure.  It  is  performed  most  often  in  caaea  of  facial  paralvsis  witb  in- 
ahi]ity  to  close  the  eyelids,  and  rarely  in  Ba3edow's  disease.  The  most  satis- 
factory  tarsorrbapby  operation  is  that  of  Fuchs.  Cocain  and  adrenalin  anes- 
thesia is  employed. 
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Instruments. — ^Hom  plate,  scalpel,  tooth  forceps,  scissors^  needle-holder, 
1  double-armed  silk  suture  and  2  or  3  single-anued  fine  silk  sutures. 
Fuchs  describes  the  operation  as  f ollow8 : 

'Tirst,  the  extent  to  which  it  is  desired  to  join  the  lids  together  is  marked  out; 
then  to  the  same  extent  the  loweT  lid  is  split  into  its  two  laminse  by  an  intermarginal 
incision.  From  the  inner  extremity  oi  the  seetion  a  short  incision  is  carried  down- 
ward  through  the  skin,  thus  converting  the  anterior  lamina  of  the  bisected  portion 
of  the  lid  into  a  flap.  The  upper  and  inner  borders  of  this  flap  are  free,  while  the 
lower  and  outer  borders  are  connected  with  the  skin  of  the  lid.  The  follicles  of  the 
eilia,  which  lie  exposed  along  the  posterior  border  of  the  upp^r  end  of  the  flap,  are 
removed  by  a  scissors  applied  flatwise — this  being  done  so  that  the  eilia  may  after- 
ward  fall  out.  Then  the  upper  lid  is  dcnuded  by  first  making  the  intermarginal  see- 
tion in  the  same  way  as  upon  the  lower  lid  and  then  ablating  the  bed  of  hair  follicles 
thus  detached.  There  is  thus  produced  a  raw  surf ace,  to  which  it  is  intended  that  the 
skin  flap  of  the  lower  lid  shall  adhere  by  its  raw  surface.  In  order  that  adhesion  of 
the  raw  surfaces  themselves,  and  not  simply  of  their  edges,  shall  take  plače,  the  suture 
is  applied  as  f ollow8 :  Both  ends  of  a  thread  armed  with  a  needle  at  each  end  are  car- 
ried through  the  upper  lid  near  its  free  border,  the  needles  being  passed  from  behind 
forward.  In  this  way  the  loop  of  the  thread  gets  to  lie  u]X)n  the  conjunctival  side  of 
the  lid,  while  the  free  ends  come  out  upon  the  raw  anterior  surface.  These  ends  are 
then  passed  through  the  base  of  the  skin  flap  below  and  are  tied  upon  its  anterior 
aspect  over  a  glass  bead.  By  this  suture  the  base  of  the  flap  is  kept  pressed  against 
the  raw  surface  of  the  tarsus  of  the  upper  lid;  then,  as  an  additional  precaution,  the 
edge«  of  the  skin  flap  are  accurately  united  to  the  edge  of  the  wound  in  the  upper  lid 
by  means  of  a  few  fine  sutures..  The  adhesion  of  the  lids  obtained  by  this  method  is 
flrm  enough  to  with8tand  even  a'powerful  strain." 

The  e;e  should  be  kept  under  a  bandage  for  a  few  days  and  the  sutures 
should  be  alIowed  to  remain  for  nearly  a  week. 

PT08I8 

Ptosis  is  a  drooping  of  the  upper  ejelid.  It  may  be  congenital  or  acquired. 
Spontanoous  cure  does  not  occur  in  the  congenital  variety.  Acquired  ptosis 
is  U0ually  unilateral  and  most  often  results  from  either  traumatism  or  syphilis. 
No  čase  of  ptosis  should  be  operated  upon  iintil  it  has  been  determined  that 
restoration  of  the  function  of  the  levator  palpebrfe  cannot  be  accomplished 
through  medicinal  treatmcnt.  A  large  number  of  operations  have  been  de- 
vised  for  relief  of  this  condition  but  none  of  them  is  absolutely  satisfactory. 
Mo«t  of  tbese  operations  depend  for  their  effect  upon  either  removal  of  tissue 
from  the  lid,  or  transference  of  the  function  of  the  paralyzed  levator  to  the 
occipitofrontalis  or  the  superior  rectus,  or  resection  or  advancemcnt  of  the 
levator  palpebnc  superioris.  If  the  ptosis  is  small  in  amount  (2  or  3  mm.), 
probably  the  best  results  can  be  obtained  through  resection  of  the  tarsus  (page 
'»'*.  If  the  drooping  is  considerable  in  amount,  one  of  the  operations  de- 
petiding  upon  the  attachment  of  the  upper  lid  to  the  frontalis  tendon  will  be 
fmind  moderately  satisfactorj. 
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Taiu1e7-Eant  Operation  for  Ptotii. — One  of  the  moat  satUfactorj  operatioiis 
for  a  large  anumiit  of  ptosia  is  the  Tanelej-Hunt  modificatioD  of  the  Pana> 
operation.  With  this  procedure  the  upper  lid  is  attached  to  the  tissiies  of 
the  eyebrow  and  depends  for  its  elevation  upon  the  action  of  the  frontali- 
muscle.  A  horizontal  incision  1/4  'i-  (6  mm.)  in  length  is  made  at  the  orbiliil 
margin  above.  Parallel  vertical  incisions  are  cartied  down  ncarly  to  the  HJ 
margin  and  a  strip  of  skin  ia  disaected  up.  Triangular  pieces  of  skin  are 
removed  from  each  side  of  the  atrip  in  front  of  the  taraus,  and  a  short  incision 


ia  made  just  above  the  eyebrow,  and  the  skin  ia  undermined  down  to  the  hori- 
zontal incision  at  the  orbital  margin.  (Fig,  87).  A  narrow  strip  of  skin  is 
then  drawn  through  the  tunuel  just  made  and  sutured.  Enough  eilk  suturcs 
are  introduccd  to  bring  the  skin  flaps  into  appoaitiou  (Fig.  88).  It  is  well 
to  serape  the  epithelial  surface  of  the  skin  flap  before  drawiag  it  under  ttic 
cycbrow.  This  inaures  good  nnion.  In  moat  casea  of  ptosis  the  occipitofron- 
talis  ia  over-developed,  and  reasonably  good  actton  of  the  ejelid  is  obtained  bv 
making  use  of  thia  muscle. 

Besection  of  the  Tannt INSTRUMENTS, — ^Ehrhardt   Ud   forceps,   mouse- 

tooth  forceps,  scalpel,  fine  curved  dissecting  acissors,  needle-holder,  and  3 
donble-armed  silk  sutures.  In  place  of  the  Ehrhardt  forceps  the  operation 
niav  be  peifomied  Icas  convenientlv  by  uaing  a  horn  or  rubber  plat«  anil 
fixation  forceps. 

ASESTHE8IA. — Injection  of  cocain  and  adrenalin  into  the  tisauee  of  th« 
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lid  is  satisfactor;  exoept  in  cases  in  which  the  eye  ie  in  a  painful  or  irritable 
coiidition.  In  order  to  make  the  operation  painleas,  it  ia  neceasarj  to  inject 
tlie  Holiition  into  the  tarsua  itself  as  we)l  as  into  the  soft  tissues  of  the  lid.  This 
(■uii  be  accomplished  by  entering  the  tarsiis  with  the  hypodennic  needle 
tlinnii;h  the  eonjunctival  surfaee  as  well  as  through  the  skin.  If  general  anes- 
tlieaia  is  employed,  adrenalin  sotution  should  be  injected  to  eontrol  the  hem- 
orrliage. 

OPERATION. — Apply  the  forcepa  to  the  upper  lid  with  the  plate  in  contact 
\vith  the  skin  and  the  serrated  edge  in 
coiititet  with  the  conjunctiva  ahout  3 
mm  frotii  the  margin,  and  evert  the  hd.  ^ 
Alake  an  incision  through  the  conjunc-  ^ 
tna  and  tarsus  2  to  3  mm  from  the 
border  of  the  lid  throughout  the  entiob 
len^ith  of  the  tarsus  (Fig  89)  In  do- 
lug  thi8,  it  19  important  that  the  in- 
cision should  not  be  carried  mto  the 
orbiculans  muscie  as  a  hrisk  hemor 
rhap^e  is  liable  to  result  from  cutting 
the  arteries  that  lie  in  this  tisaue  If 
the  inciaion  is  carried  through  the  tar- 
sus and  no  further,  very  httle  bleeding 
will  occur  throughout  the  operation 

!Now  divide  the  loose  tissue  hetweeii 
the  orbiculans  and  tarsus  and  cut  the 
tarsus  with  ita  eonjunctival  hning  free 
at  its  curved  upper  margin.  If  the 
operation  is  being  performed  for  a 
ptosig  of  slight  amount;  it  may  be  wise 
to  leavc  a  atrip  of  the  upper  part  of  the 
tarsal  cartilage. 

While  the  lid  ia  atill  everted,  introduce  1  of  the  2  needles  in  each  double- 
armed  auture  into  the  edge  of  the  conjunctiva  and  tendon  of  the  levator  palpe- 
bnc  aiiperioris  and  plače  the  needles  carefullj  on  a  sterile  towel  on  the  face. 
One  of  these  autures  should  be  in  the  middle  and  the  other  2  eqnidistant  from 
the  middle  and  enda  of  the  wound.  Čare  should  be  taken  not  to  alIow  theae 
sutures  to  become  crossed  or  twisted  (Fig,  90). 

\ext  remove  the  lid  forcepa  and  allow  the  eyelid  to  assnme  ita  normal 
posilion.  C'arry  the  upper  necdle  on  each  auture  through  the  orhicuhiria  and 
skin  of  tbe  eveiid  juat  above  the  tarsal  rim  nt  the  margin  of  the  cvelid  and 
tlic  Iowcr  needie  through  tbe  cntire  thickncss  of  tlie  lid,  incUiding  the  con- 
junctiva and  tarsus  juat  helow  the  cut  edge  of  tlie  tarsal  rim.  This  will  briug 
the  edge  of  the  conjunctiva  and  levator  tendon  dowii  to  tlie  cut  edge  of  the 
niarginal  rim  without  causing  overlapping  and  the  sutures  \vill  cause  no  irri- 


V 


Pia.  89. — RcsBcnoN  of  tbb  Tarsuh  or 
Ufpbr  Lid  or  Left  Eie.  Lid  is  held  in 
eversioii  »ith  Ehrhardt  forcep«.  Incision 
through    conjunctiva  and  tarsus  h&s  be«D 
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tation  to  tbe  eyeball.  Tbe  suturee  Bbould  be  tied  over  a  roll  of  gauze  which 
lies  on  the  skin  of  tbe  Hd  (Fig.  92).  A  dressing  may  be  kept  on  for  2  or  3 
day8  and  the  suturea  ma;  be  removed  tbe  sizth  day. 


Id  old  tracboma  casea  tbis  operation  will  usually  correct  the  accompanying 
trichiasis  and  ptoais  as  wel]  as  remove  the  tracboniatoiis  tissiie. 


8THBLEPHAB0N 

By  tbe  tenn  symblepharon  is  nieant  a  condition  in  which  tbe  eonjunctival 
surfaces  of  tbe  evelid  and  ejeball  beeome  firnil_y  adherent  to  eaeb  other.  The 
lovver  lid  adberes  to  tbe  globe  more  eommonlv  tban  tbe  upper.     Symb!epbaron 
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results  U8ually  from  burne  b;  acids,  caustics  or  hot  metal,  or  from  treumatism. 
The  positioB  and  extent  of  the  adtiesione  determine  the  nature  of  the  operation. 
If  tlie  adhesion  is  small  and  near  the  Ud  margin,  severing  it  and  closing  tlte 
conj  imeti  val  wound  of  the  globe  witb  fine  silk  suturea  inay  sufiice.  Free  anoint- 
ing  witli  vaselin  sbould  be  kept  up  for  severa!  day8  to  prevent  reattachment  of 
Ud  and  eveball. 

Haj-Hots  Operatioa. — Tliis  is  a  skin  grafting  operation  for  the  more  severe 
eases  of  sjmblepharon,  The  eyeHd  is  ciit  free  from  the  globe  with  scisaors, 
and  the  cicatricial  tiseue  is  removed.     A  plate  of  lead  or  otber  material  is  cut 


and  shaped  to  fit  and  an  aperture  is  made  for  the  comea.  The  plate  niay  be 
covered  with  paraffin  if  the  eurgeon  chooees.  Thiersch  grafts  are  taken  from 
the  inner  aide  of  the  arm  and  ptaced  over  tbe  edge  of  the  plate  with  the  raw 
surface  oiitward,  in  euch  a  way  that  tbe  dcnuded  area  on  the  lid  and  eveball 
will  be  entirely  covered  with  skin.  Witb  tbe  grafts  clinging  to  it,  the  plate  is 
put  in  position  inside  the  eyelids.  Siitures  are  introduccd  to  bold  the  lid 
margins  together  for  a  few  day8.  The  plate  maj  be  removed  in  5  dajs.  It  is 
wel]  to  keep  tbe  eye  under  dressing  and  bandage  for  a  week.  Fermanent  cure 
of  avmblepharon  should  result,  bnt  sometimes  a  part  of  the  grafted  skin  on 
the  ejehall  show8  and  the  cosmetic  effect  is  not  pleasing. 


IIB8TOBATIOH    OF    THB    OUIrDE-aAO 
Weeks  describes  tbis  operation  as  follow8 : 

'Tor  restorin^  the  ciils-de-Boc  in  čase  of  their  obliteration  (contraetion  of  the 
orbit),  with  abneiK^e  of  the  rIoIip,  the  so-called  WoIff  »rraft  bna  beon  very  auofessfiil 
in  tbp  niitlior'9  hantJa.  The  siirfiiee  fmm  which  the  nraft  is  to  be  tnken  should  siippl.v 
a  Biiitable  quality  of  akin.  This  can  bp  ohtainrd  from  the  iiinor  siirfaeo  of  the  arm, 
forcnrm.  or  inner  surfaee  of  the  thiph.  The  surfaee  sbould  be  prepared  some  boura 
bcfpre,  60  as  not  to  lose  time  during  tbe  operation. 
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"Preparing  for  Reoeption  of  Flap, — To  obtain  BuflEcient  room  to  operate  refti1ily, 
the  outer  canthus  may  be  estended  to  the  marf^in  of  the  orbit  bj  a  free  canthokiroy ; 
this  is  not  noc'C88nry  in  ali  cases.  The  lid  sbould  be  diesected  from  the  orbital  tisBuo, 
includinft  with  it  only  tbe  tarsue  and  orbicularie  palpebrarum  muet-le.  If  miich  tiesue 
is  disseeted  away  with  the  lid,  the  reault  will  be  a  lid  that  is  too  thick.  Shoiild  there 
be  coneiderablc  conjunctiva,  the  iocision  tbiuiigh  it  should  be  so  made  that  the  greater 
part  of  the  conjunotiva  will  eerve 
to  cover  the  orbital  stump.  It  is 
better  to  leave  but  a  very  naiTOw 
strip  of  coDJunotiva  attaehed  to  tbc 
mar^n  of  tbe  lid.  The  lid  is  de- 
tacbed  until  the  groove  betweL>n  Ud 
and  orbital  tissue  exteiids  to  the  tis- 
Hue  in]mediately  above  the  perioa- 
teum  at  the  margin  of  the  orbit. 
Tbe  gToove  sbould  ext«nd  from  the 
iiuier  canthua  to  the  outer  com- 
mtasure,  connectiug  witb  the  in- 
cision  wbich  bas  been  made  to  pro- 
long  the  palpebral  fisaure.  Oicatri- 
cial  tissue  may  reguire  retnoval  but 
is  usuall;  not  sufficient  in  quatitit.y. 
"After  completing  the  groove, 
the  plate  to  be  employed  sbould  be 
fitted.  Tbe  plate  inay  be  eon- 
veniently  made  of  the  flexible  rub- 
ber  uaed  bj  dentists,  termed  'base- 
plate  gutta-percha.'  By  dipping  in 
bot  wBter,  tbe  piece  to  be  used  may 
be  made  to  assume  the  desire«! 
sbape,  and  if  wbile  tbe  shape  is 
maintained  the  rubber  is  dipped  in 
cold  water,  the  shape  wi!l  be  fised. 
The  Tubber  may  be  cut  any  aize  hy 
means  of  si^isHora,  and  the  ed^e 
made  perfe<;-tly  Biiiooth  bj  treating 
lar  instrument,  having  first  applied  some  vaselin 
Tbe  sbell  sbould  be  made  Biifficiently  large  to 
pocket  in  the  upper  lid  in  which  the  upper 


lo.  03. — Rkbtoratton  op  LowBn  Ccn^-OB-SAc.  Cron 
»ection.  Bhowirig  flap  in  poBition,  Butured  to  Ud, 
periostGum  at  orbital  margia,  and  to  orbiti  tinue. 
(Aft«r  WeekB.) 


it  with  a  bot  atrabisi 

or  oil  to  the  cdRc  to  bc  so  trcated. 

completeIy  fill  tbe  pockot,    If  there  is 

edge  of  the  shell  can  bc  lodged  until  tbe  tirne  for  making  an  upper  cul<de-sac  arrivee, 

a  shallov  groove  may  be  cut  in  the  tissues  immediately  back  of  tbe  margin  of  the 

upper  lid. 

"In  preparing  the  upper  cul-de-aac  the  dissection  sbould  correspond  with  the  dia- 
section  for  the  lower  cul-de-sac,  escept  that  before  reacbing  the  periosteum  the  tendon 
of  the  levator  palpebra;  superioris  must  be  cut  across. 

"After  having  fompleted  the  groove,  it  is  packed  with  plcdgets  of  absorbent  cotton 
moistened  with  normal  saline  solution,  and  the  lids  are  covered  nith  a  pad  dipped  in 
tbe  saline  solution. 

"The  Flap.' — The  flap  should  have  an  area  about  one-half  larger  than  the  snrface 
to  bc  poTcred  as  it  is  marked  out  on  the  surface  from  whieb  it  is  to  be  removed.  The 
aize  of  the  flnp  rasy  be  mcasured,  and  ita  boundaries  indiceted  by  pricks  made  with  a 
needle  or  with  the  point  of  a  Graefe  knife.    The  puncturea  bleed  8ligbtly,  plainly  indi- 
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cating  the  boundary.  With  a  vcry  sharp,  small  scalpel,  or  a  cataract  knife,  an  incision 
barely  through  the  skiii,  which  is  rendered  slightljr  tense  by  an  assistant,  is  carried 
around  the  entire  flap.  The  edge  of  the  knife  is  now  directed  toward  the  center  of  the 
flap  and  the  margin  of  the  flap  throughout  its  entire  extent  is  undermined  for  a  dis- 
tance  of  two  or  three  millimeters.  The  subcutaneous  tissue  is  not  included  in  the  flap. 
The  edge  of  the  flap  is  seized  with  broad  flxation  forceps  and  by  means  of  a  small, 
very  sharp  knife  (Beers,  Graefe  knife,  or  scalpel),  the  skin  is  separated  from  the 
underlying  areolar  connective  tissue.  As  soon  as  the  flap  is  dissected  away  sufficiently 
it  is  seized  between  the  thumb  and  forefinger  and  the  dissection  is  continued,  cutting 
at  the  junction  of  skin  and  subcutaneous  tissue,  which  can  now  be  quite  distinctly 
seen.  The  flap  is  detached  as  quickly  as  i)ossibie.  After  removal  the  flap  is  folded  so 
that  the  epithelial  surfaces  are  in  apposition.  Three  double-armed  sutures  are  passed 
through  the  flap  at  the  bottom  of  the  groove  formed  between  the  two  layer8  of  the 
flap,  the  needles  of  one  suture  being  so  passed  that  a  loop  two  millimeters  in  length 
falls  on  the  cutaneous  surface  at  the  center  of  the  flap,  and  one  about  ten  millimeters 
each  side  of  the  center  of  the  flap. 

"Adjustmeilt  of  Flap. — The  flap  contained  in  the  moistened  gauze  is  placed  on 
the  brow  near  the  wound  if  the  lower  lid  is  being  operated  upon  (on  the  cheek  if  the 
upper  lid  is  being  operated  upon),  and  the  double  sutures  (which  have  been  madc  suffi- 
ciently  long)  are  passed  through  the  tissue  at  the  apex  of  the  groove  through  the 
periosteal  tissue  at  the  margin  of  the  orbit,  and  are  made  to  emerge  on  the  skin  of  the 
cheek  j  ust  below  the  margin  of  the  orbit,  the  i)osition  of  the  sutures  corresponding  to 
their  position  in  the  flap.  The  threads  of  each  suture  are  passed  parallel  to  each  other. 
After  the  needles  of  aH  the  sutures  have  been  passed,  traction  is  made  on  ali  of  the 
sutures  uniformly,  and  the  flap,  freed  from  the  gauze  which  contained  it,  is  drawn  into 
position  in  the  groove.  The  sutures  are  now  tied  over  small  rolls  of  iodoform  gauze 
placed  on  the  skin  of  the  cheek  (or  brow).  The  traction  made  is  just  sufficient  to 
hold  the  flap  firmly  in  contact  with  the  tissues  at  the  bottom  of  the  groove.  The  mar- 
gins  of  the  flap  are  now  attached  by  small  interrupted  sutures  to  the  margin  of  the 
lid  and  the  margin  of  the  mucous  membrane  or  other  tissue  of  the  orbital  sturap,  so  as 
to  completely  cover  the  denuded  area.  If  much  excess  of  flap  is  present,  it  should  be 
trimmcd  off,  but  the  flap  should  be  sufficiently  large  to  prevent  traction  at  any  point. 

'^Insertion  of  Flate. — ^After  ha  v  ing  secured  the  flap,  the  plate  must  be  placed  in 
the  cul-de-sac  and  there  maintained  until  the  cul-de-sac  is  ready  for  the  reception  of 
the  artiflcial  eye.  Before  insertion  the  plate  should  be  thoroughly  sterilized  by  wash- 
ing  and  treating  with  alcohol  and  bichlorid  solution.  A  lubricant  in  the  form  of 
bichlorid  vaselin  (1 :  5,000)  is  applied  to  the  plate  before  it  is  alipped  into  position. 
The  plate  should  not  be  large  enough  to  exert  great  pressure  on  the  flap  at  the  base 
of  the  cul-de-sac,  but  it  should  fit  snugly. 

"StLb8eqtLent  Treatment. — The  lids  are  now  properly  adjusted  and  are  covered  with 
a  small  piece  of  rubber  tissue  which  iViay  be  smeared  with  the  vaselin.  The  piece  of 
rubber  tissue  should  be  notched  at  the  sides  so  that  any  secretion  that  may  form  can 
escape  from  the  wound  into  the  dressings,  at  the  inner  and  outer  canthi.  Iodoform 
gauze,  plain  absorbent  gauze,  and  absorbent  cotton  are  placed  above  the  rubber  tissue 
and  a  bandage  applied.  Unless  unfavorable  symptonis  arise  the  bandage  is  not  dis- 
turlKHl  for  throe  or  four  days.  The  eye  is  thon  inspectod  and  if  there  is  no  evidence 
of  infection  a  similar  bandage  is  applied  and  ia  not  disturbed  for  tliree  daya.  The 
flap  can  then  be  inapocttKl.  If  everything  goea  w('ll,  it  is  best  to  [UTinit  the  plate  to 
remain  for  ten  davs  or  two  wc*rks  before  reniovin^  it.  If  there  should  be  evidence  of 
inflamniation,  it  niay  be  neces8ary  to  reniove  the  plate  to  cleanse  the  parts,  after  which 
the  plate  should  be  again  inserted. 

**The  periosteal  sutures  should  be  permitted  to  remain  in  plače  until  they  become 
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iiiK  i>riKi.«»  ndvi 


iicvliat  IiHinfiutl — nsiinll,y  fniiii  six  to  ten  dnys,  The  atitches  ihat  uoite  the  iap 
|Ih>  tinfiit-n  i>f  tlio  lid  niid  orbit  may  be  removed  at  tho  end  of  a  we^  or  on  fint 
iii..v.il  «f  tlii'  plut.-. 

iie  shriiikafco  of  the  flap  occurs,  neceseitatinfr 
B  Blipht  reduetion  in  the  Bue  of  the  plate. 
ShriiikaRP  upually  beffins  from  ten  dny8  to 
two  ivceka  nfter  the  operation,  and  con- 
tinuw,  ordiiinri]y,  for  about  three  monlhi. 
It  it)  iiocPBsarjr  to  k«*p  the  plate  or  an  artifi- 
eiiil  oj-c  in  situ  until  the  shrinkage  tu« 
ci^iisi-d.  rcinovlng  tho  pkte  or  shell  ereir  four 
to  sovcii  dnyH  for  the  purpose  of  cleansing. 
An  artifioial  eye  can  ordinari1y  be  wotn 
thrpc  wpcks  after  the  operation.  The  flip 
doi-s  not  iH^-ome  niodified  ^rcntlf  iu  chanc- 
tor  hy  ita  rctititinn  in  the  orbit,  but  tht 
fmiptiona  of  the  skin  are  preserved  to  some 
estcnt.  and  in  many  cases  an  abnomil 
'MD  or  L<iwEii  Jtro^tli  of  hiiir  tnkes  plače.  In  rare  cnsea  ui 
iKior  devdops,  apparcntl?  due  to  the  gmirtli 
of  aonie  ap^-eies  of  micro-or^anjam.  Thra 
K  the  piirts  with  a  solutinn  of  the  chlorate  of  potash,  or  6il 
i  iiiiTciirii-  vhlorid  in  a  strtn^th  of  1  to  2,000  has  b«ii 


p,T  ••.•111.  al.>>h-.l 


IHJURIEB   TO    THE    EVEUDS 


Th»>  tiasni'«  of  tlir  vvclij  iiaimllv  hcal  rcadilv,  and  fortunatelv  then  is  lit- 
lU»  li>nilfiu'v  ti»wanl  sjn-cad  of  iiifoction,  cven  if  a  woiind  of  the  lid  shovi 
miriiVnl  ilisfliiip}?.', 

Suyirtirin}  iroiniih  of  tlio  lida  ii^iiallv  nopd  nothing  more  than  deansiog 
•ind  iviiplutimi  \vitli  akiii  aiitiiros.  If  a 
\voiind  osti-nda  tlmnij-h  tlio  oiitiro  tUiok- 
11,-ss  of  tlio  ovoliil,  vorv  .-arofiil  udjurt- 
i;unt  is  iiiro>s:irv,  or  iloformitv  niav  ro- 
>!i',j.  riiis  iiL!i\  1«'  of  iiioro  ilian  oosniotic 
:;;;|i.'Vl:iiiio  iis  i-osiillanl  ox|iosiin>  of  tlic 
i\'r'.ii:i  nH;:lil  lon.l  lo  ini|>ainiit'iit  of 
>>ion  ov  lo  tlio  loss  of  iho  o.vo  llllOllirll 
■.-.l.vialioii.  li-ai^  or  oiits  ilirondi  ali  tlii- 
:;;mt>  ^>(  ilio  Izlili  oall  for  oarofu!  siitiir- 
illj:  ol  Ilio  .■olijllli,-li\a  :,:,  woll  ns  llio  liJ 
«iaii:!ii  iiii.l  f-kiii,     A  mlioc  a'ii;;i;,-ii  and 


Ml].,. 


vUii, 


ll.lIlN'. 


Hlld    l»Jl>M-s   Ilir..|i:>1i    iIk-  .■;i1i:i!|,.ir.i|^,    ;V 

folKmii    lin-   iliriv(..,n  ..t'  Ili.<  orbi.ii:;!; 
fihcra  nrar  tlii<  murjiJu  of  ilio  orl>ii. 
hM  '         ***»  ''»^  10  1k<«1  in  a  1' 


n.ri 


C  Wonroo»I.o«M 
S'.iv.:n.v  iniroduMcI  I«  bold  uaiptii 
-..  ■,.'ii'.ix-u  ot  ovtttmnrttioa. 

■v.j  loiidcncT  for  the  flap  tliat 
AvA  noT  cloae  enough  to  tlic 
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ejeball,  so  that  an  ectropion  resiilts,  with  inability  to  close  the  lids  properljr. 
In  adjiisting  such  a  wound  it  is  important  that  the  angle  of  the  flap  Ikj  carried 
iipvvard  and  backward  to  a  point  of  overcorrection.  To  accompHsh  this,  after 
siituring  the  conjunctiva  with  fine  silk,  introduce  heavier  silk  sutures  (No.  5) 
throiigh  the  skin  in  a  diagonal  direction  as  8hown  in  the  accompanying  illustra- 
tion  (Fig.  95),  and  apply  a  gauze  dressing  with  pressure  bandage.  The  sutures 
should  be  allowed  to  remain  for  6  or  7  dajs. 

A  similar  wound  occurs  less  often  in  the  upper  lid,  and  the  flap  should  be 
handled   in  a  corresponding  manner. 

Foreign  bodies  sometimes  lodge  in  the  eyelid.  Usually  it  is  ea8y  to  locate 
them  with  the  fingers,  so  the  X-ray  does  not  have  to  be  used.  The  simplest 
way  to  extract  them  is  to  cut  down  on  them  through  the  skin,  and  remove  them 
with  forceps  and  scissors.  Even  in  the  čase  of  magnetic  foreign  bodies  such 
as  iron  or  steel,  the  electromagnet  usually  oflFers  no  advantage  in  their  ex- 
traction. 

• 

OPEKATIONS  ON  THE  LAOBIUAL  APPARATUS 

SUBOICAL    ANATOMT    OF    THE    U^CBIMAI.    APPABATUS 

The  lacrimal  gland  has  two  portions :  a  main  or  orbital  lobe,  and  an  acces- 
sory  or  palpebral  portion.  The  orbital  portion  of  the  gland  lies  in  contact 
with  the  pcriosteum  in  the  lacrimal  fossa,  a  shallow  depression  j  ust  behind  the 
margin  of  the  orbit  where  the  roof  and  outer  wall  meet.  Several  small  ducts 
carry  the  lacrimal  secretion  (tears)  to  the  conjunctiva  where  it  folds  over  from 
the  eyeball  to  the  eyelid  in  the  outer,  upper  part.  Surrounding  these  ducts 
is  the  palpebral  or  accessory  lobe  of  the  gland.  The  lacrimal  secretion  moistens 
the  eveball  and  is  carried  down  into  the  inferior  meatus  of  the  noše  through 
the  canaliculi,  lacrimal  sac  and  nasal  duct,  when,  this  drainage  apparatus  is  in 
normal  condition. 

There  are  2  canalicvli,  one  in  the  upper  lid  and  one  in  the  lower.  Each 
canaliculus  has  a  minute  opening  in  the  lid  margin  about  5  mm.  from  the 
inner  canthus,  which  lies  in  contact  with  the  conjunctiva  of  the  eyeball.  The 
course  of  the  canaliculi  is  important.  The  lower  passes  downward  from  the 
punctum  a  distance  of  1  to  2  mm.,  and  the  upper  passes  upward  the  same 
distance,  and  then  the  two  converge  to  join  at  the  lacrimal  sac,  near  its  upper 
end,  behind  the  canthal  ligament,  which  is  really  the  tendon  of  insertion  of  the 
orbicularis  muscle. 

The  lacrimal  sac  is  the  dilated  upper  end  of  the  nasal  duct  which  lies  in 
the  lacrimal  groove.  The  upper  end  of  the  sac  is  called  the  doiue,  and  the  lower 
end  the  n(M*k.  The  nasal  duct  is  about  18  mm.  (%  in.)  long,  and  takes  a 
direction  downward,  and  slightlv  back\vard  and  outward  to  its  valve-like  open- 
ing in  the  noše.  The  lacrimal  sac  lies  in  the  lacrimal  groove,  the  anterior 
part  of  which  is  formed  by  a  portion  of  the  firm  superior  maxillary  bone,  and 
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t.he  posterior  part  by  tlie  lacrimal  bone,  whicli  is  of  a  thin  and  very  delicate 
stnicture.  The  groove  is  limited  in  front  bv  tlie  anterior  crcst,  whieh  ia  the 
continuation  of  the  orbital  margin,  and  bchind  by  the  posterior  creat,  a  lesa 


FlO.    96, —  PONCTDM    DiLATOS. 


Fia.  07. — BomuM  Pbobb. 


prominent  ridge  in  the  lacrimal  bone.  To  the  nasal  side  of  the  aac  wall  is  peri- 
osteum,  which  lincs  the  groove,  and  to  the  temporal  aide  and  in  front  is  deep 
fascia,  which  is  attached  to  the  anterior  crest  in  front,  and  to  the  posterior  crest 
of  the  groove  behind. 

The  tissues  in  front  of  the  lacrimal  sae  are  skin,  superficial  fascia,  or- 
bicuiaris  muscle,  canthal  ligament,  and  decp  fascia.  The  angiilar  artery  passes 
in  a  vertieal  direction  a  few  millimetera  in  front  of  tlie  sac,  and  the  cngular 
vein  accompaniee  it.  If  these  vesscls  are  cut  a  brisk  heniorrhage  results.  The 
dissections  for  removal  of  tlie  sac  ahouid  ali  be  posterior  to  them. 


When  there  is  atrictnre  of  the  canaliculus  or  nasal  duct,  an  attempt  is 
sometimes  made  to  dilate  with  probes.  Lacrimal  probing  is  unpleaaant  for 
the  patient,  often  difficult  to  perform,  and  u8uaUy  unsatisfactorj  in  results. 


Early  in  the  eoiirse  of  a  ehronie  dacrvocvatitia,  in  conjimction  with  irrigation, 
sjstematic  probing  aometinies  is  beneficial.  In  congeiiital  stoppage  of  the 
canalicuhia  or  dnct,  the  aiiifjle  patisaj;^  of  a  sinall  pi-obti  is  naiiallv  ali  that  ia 
nece8aary,     Bowiimti's  silver  probes  (Kij^.  il7)  are  satisfiictorv,  bnt  somewlmt 
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8wkwar<l  to  handle.     \Veidler,  of  New  York,  ha3  recentlj-  introduced  a  eet  of 
probes  (Fig.  98)  with  a  handle  which  ia  eaay  to  hold  and  manipulate. 

To  pass  tke  probe  have  the  patient  in  eitlier  the  lying  or  sitting  poature,  and 
atand  behind  the  patienfs  head.  \Vith  the  thumb  of  one  band  manipulate  the 
lower  Ud,  and  with  the  other  band  pase  the  probe,  carefully  following  the 


Fio.  100. — lAcBDiAii  Pkobi  tir  Nasal  Duct. 


couree  of  the  lacrimal  passage.  Probinp  is  iisnallv  performed  through  the 
Iowcr  ranaliciihiB.  Witb  the  piinctnm  sH^htl^  everted  bv  the  tbmnb.  the  probe 
is  carried  in  n  vertical  direction  1  or  2  mm. ;  then  the  lower  lid  ia  piit  well  on 
the  atretch  in  an  outward  direction,  and  the  probe  ia  cautioualj  carried  into 
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the  lacrimal  sac  io  a  direction  inward  and  slightl^  iipward — alinnst  horizontal. 
If  the  end  of  the  probe  is  reating  against  the  imicous  memhrane  lining  the 
nasal  wa]]  of  the  sac,  as  it  should,  there  is  no  teiidencv  for  it  Ut  spring  back; 
it  feela  firm.  Now,  if  the  surgeon  vishes  to  paes  the  probe  throiiph  the  nasal 
duct  he  releases  bis  hold  on  the  evelid  and  Bwin^  the  prohe  into  a  nearly 
vertical  position,  and  carefuHj  pusbes  it  down  into  the  noše. 


IBBiaATIOH 

For  irrigating  the  lacrimal  passage  an  Anel  eyringe  or  aome  other  good 
lacrimal  svringe  and  a  mild  antiseptic  and  astringent  sohition  shoiild  be  used. 
Solutions  containing  silver  or  lead  ebould  not  be  eraployed, 
as  disfigiirement  from  staining  of  the  tisaiies  mav   result. 
Several  cases  of  arg;^Tosis  o£  the  tiaaues  of  the  evelids  have 
Ji  ^^M  been  reported  from  escape  of  argvrof  into  the  tissiies,  result- 

ing  from  attempts  to  medicate  tbe  lacrimal  passage.  The 
Bjringe  should  be  used  very  gently,  with  no  attempts  to  force 
the  aolution. 

SUTTINa    THB    OANAIJaUI.Ua    AND    ZJLORIHAI.    BITOT 

Thia  operation  ia  performed  less  freqncntly  than  for- 
merly  to  cnt  strictures  of  the  duct,  as  the  benefit  derived 
from  it  is  onIy  ternporary.  Sometimes 
an  acute  dacrvocvstitis  ean  he  aborted 
by  opening  up  the  naaal  duct  bv  this 
operation.  It  raay  be  done  iinder  either 
local  or  general  aneathesia ;  gas  is  8atisfactory  for  adulta. 
If  local  atieatbenia  is  uaed  cocain  and  adrenalin  sohition 
should  be  injected  into  the  sac  after  dilatation  of  the  can- 
alicnlus.  The  probe  pointed  knife  of  Agnew  or  Weber 
should  be  used. 

The  lower  lid  is  everted  and  the  knife  entcra  the  punctum 
in  a  vertical  direction,    The  lid  is  atretched  away  from    the 
tendo  oculi  and  held  in  a  position  of  sHght  evoraion,  whilc 
the  probe  point  of  the  knife  is  carried  into  the  sac  with  the 
cutting  edge  directed  upvvard  and  hackward  so  that  the  in- 
ciaion  will  come  in  contact  with  the  conjunctiva  of  the  globo 
when  the  lid  is  released.    Make  sure  that  the  end  of  the  knifo     Fio.  loa.— Aairaw'B 
is  in  contact  with  the  interior  of  the  nasal  wall  of  the  aac         knife. 
hy  moving  the  knife  toward  the  noae  and  away  from  it  verv 
slightlv  and  very  jrentlv.     If  the  tisaiies  at  the  inner  canthua  do  not  movc  with 
the  knife  in  this  slight  movement  it  has  entcred  the  sac     After  nasuring  him- 
self  that  the  probe  point  of  the  knife  is  inside  the  sac  wal1  the  aurgcon  raises 


II 
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the  hand]e  of  the  instrument  until  the  blade  is  made  to  assume  a  vertical  posi- 
tion.  The  knife  is  then  carried  through  the  duct  with  the  cutting  edge 
directed  forward.  Incisions  can  be  made  in  other  directions  by  turning  the 
handle  of  the  knife  and  carrying  the  knife  up  and  down  in  the  duct.  Then  the 
knife  is  withdrawn  and  a  Bowman  probe,  No.  8  or  10,  is  passed  into  the  duct 
and  alIowed  to  remain  there  for  a  few  minutes.  After  removing  the  probe 
the  sac  and  duct  may  be  irrigated  with  a  lacrimal  sjringecontaining  boric 
acid  solution. 

EZTIBPATIOH    OF    THE    IiAORIMAI.    8A0 

INDICATIONS. — This  operation  is  for  cases  of  chronic  dacryocystitis  which 
do  not  yield  to  the  less  radical  procedure  of  probing  and  irrigating.  It  should 
be  done  in  ali  cases  of  diseased  lacrimal  sac  in  which  an  intra-ocular  operation 
is  to  be  performed  on  the  corresponding  eye,  in  cases  of  lacrimal  fistula  which 
refuse  to  heal,  those  in  which  the  sac  wall  has  become  de- 
cidedly  dilated  or  thickened,  and  in  malignant  diseases  of  the 
sac.  The  results  from  this  operation  are  eminently  satisfac- 
torv.  The  cause  of  the  pus  formation  is  entirely  removed 
and  the  epiphora  is  reduced. 

INSTRUMENTS. — A  hypodermic  8yringe,  small  scalpel, 
mouse-tooth  forceps,  splinter  forceps,  small  curved  scissors, 
Miiller's  speculum,  No.  8  Bowman  probe,  small  curet,  needle- 
holder  and  silk  sutures.  Fio.  103.—  M  i:  l- 

INJECTION. — If  the  operation  has  to  be  done  under  gen-  ^"  'specul™!^"* 
eral  anesthesia  a  solution  of  adrenalin  1 :4,000  may  be  used 
to  control  the  hemorrhage.  The  operation  may  be  performed  under  local  anes- 
thesia almost  without  pain.  A  reliable  solution  for  injection  is  made  up  of 
cocain  4  per  cent.  one  part,  adrenalin  1 : 1,000  one  part  and  distilled  water  two 
parts. 

Superficial  injection  is  made  under  the  skin  along  the  anterior  crest  of 
tlie  lacrimal  groove.  The  deep  injection  into  the  tissues  is  made  by  entering 
the  hvpodermic  needle  4  mm.  above  the  inner  canthus  and  carrying  the  point 
of  the  needle  straight  back  to  the  tissues  above  the  dome  of  the  sac.  The  dis- 
tance  which  the  point  of  the  needle  should  penetrate  must  be  governed  by 
the  character  of  the  tissues  about  the  sac.  In  an  emaciated  subject  with 
no  inflammatory  thickening,  the  dome  of  the  sac  is  very  near  the  skin. 
In  a  well  nourished  individual  with  thickening  of  the  tissues,  due  to 
dacrvocvstitis,  the  distance  from  the  skin  to  the  dome  of  the  sac  may  be 
2  or  3  times  as  great  as  in  an  emaciated  patient.  On  an  average,  the 
needle  point  should  penetrate  about  Vi  i^«  (^  mm.).  The  needle  is  no\v 
made  to  enter  the  neck  of  the  lacrimal  sac  by  piercing  the  skin  at  the 
junctinn  of  the  lower  orbital  margin  and  the  anterior  crcst  of  the  lacrimal 
bone  and  carrving  the  needle  in  a  dircction  downward,  backward,  and 
inward.     As  the  solution  from  tho  svriuge  is  pressed  into  the  sac  it  usually 
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ilJHplaoes  whatever  secretion  may  be  within   tfae  aac  cavity,   and  tliis  secre- 

tiiitl  together  with  cocam  and  adrenalin  solution  is  forced  tbrough  the 
eanaliculus.  The  solution  vvithiii 
the  lacriraal  sac  anestlietizea  and 
blancbes  the  canaliculi,  the  nioiitb  of 
the  nasal  duct,  tlie  aac  wali  and  ali  of 
the  tissuee  aurrounding  it,  aud  fur- 
ther  deep  injection  is  unnecossarv. 
The  operation  niay  be  started  imme- 
diately  on  completion  of  tbe  cocain 
and  adrenalin  injection. 

PEIMART  INCI8I0N.  —  T  h  i  8 
should  start  3  mm.  abore  the  canthal 
ligament  (tendo  ocnli)  and  3  mm.  to 
the  nasal  side  of  the  inner  canthiis 
and  shoiild  be  carried  down  along  tbe 
anterior  crest  of  the  lacrimal  groove 
to  tbe  mouth  of  tbe  duct  (along  tbe 

wbole  lengtb  of  the  anterior  creat  of  the  lacrimal  groove,  Fig.  104). 

DI8SEGTI0N. — The  skin  ia  dissected  with  the  tooth  forceps  and  scissors 

away   from    tbe   canthal    ligament, 

wbere    it    is    qiiite    adherent,    and 

from  tbe  orbicularia  muacle  above 

and  below  tbe  ligament,  enoiigh  ao 

that  the  speculum  of  Miiller  may  be 

introduced.    It  is  weH  to  adjust  the 

upper  teeth  of  the   specnium  firat 

and  to  spring  the  ivound  well  open 

bcfore  setting  the  speciilnm. 

Next    the    canthal    ligament    ia 

thorough]y  exposed  by  passing  the 

closed  points  of  tbe  sciasore  firmly 

along  the  upper  and  lower  margins 

of  the  ligament  in  a  direction  paral- 

lel  to  its  fibers.     (Fig.  105.)     Tbe 

ligament  is  cut  about  2  mm.  from 

ita  nasal  end  in  a  direction  bact- 

Tvard  and  inward.   Then  the  orbicu- 

laris   fibers   are  divided   along  the 

anterior  crest  from  tlie  upper  to  the 

lower  end  of  tbe  primary  iiicision, 

Tbis  exposes  to  view  the  deep  fascia 

Tvhieb  directiv  eurrounda  the  lacrimal  aac.     Pointing  the  sciaaora  backward  and 

in\vard,  cut  through  tlie  deep  faacia  immediately  behind  the  stunip  of  the  can- 


Fio.   105. — Extirpat:on  of  Lachuul  Sac.   Inler- 
nol  canthal   ligament  aud    oibicultuis   palpebni- 


OPERATIONS  ON  LACRIMAL  APPAEATUS 


81 


thal  ligament.  This  erposes  the  anterior  wa11  of  the  lacrimal  sac  This  ib  of  a 
different  color  and  of  leas  firm  consistencj  than  the  tough  fascia  whtch  sur- 
rouodB  it.  Divide  tbe  fascia  along  the  whole  lemgth  of  the  anterior  crest  of 
the  lacrimal  grcove.  When  properly  made,  the  inciaions  in  the. orbicularis 
muscle  and  the  deep  faecia  should  be  as  long  aa  the  primar^  ii^oision  in  the 
skin  and  directlj  behind  this  incision.  £xtirpation  is  aiiesf^  rendered  un- 
necessarily  difficult  by  incomplete  esposure  of  the  sac.  If  th^iie  inciaions  have 
been  properly  made  there  will  be  a  tendencj  for  the  de^fascia  to  separate 
from  the  sac  wall  (Fig.  106).  Pick  up  the  deep  fasciai^snth  the  mouse-tooth 
forcepa  and  dissect  it  away  from 
the  sac  wall  by  gentlv  raoving  the 
closed  points  of  the  scisBora  up  and 
down  in  contact  with  the  deep  fas- 
cia, hut  taking  čare  not  to  pierce 
the  fascia  and  so  go  out  of  hounds. 
Reaistance  to  this  dissection  will 
be  met  with  where  the  canaliculi 
join  the  lacrimal  sac,  or,  in  other 
words,  at  the  ampulla,  and  this 
may  be  snipped  througfa  with  the 
ecissors.  The  dissection  should  be 
carried  back  to  the  posterior  crest 
of  the  lacrimal  groove. 

Up  to  thia  point  the  aac  has  re- 
mained  attacbed  to  the  periosieum, 
lining  tbe  groove,  and  is  especia)ly 
adherent  along  the  anterior  and 
posterior  crests,  and  at  the  dome 
and  neck  of  the  sac.  If  there  is  a 
alight  sbelf  of  deep  fascia  over- 
hangfing  the  sac  along  the  anterior 
crest  this  maj  be  divided  behind  the  stump  of  the  ligament.  In  order  to  facili- 
tate  starting  the  detachment  of  the  sac  from  the  periosteiim,  graap  the  sac  by 
taking  a  good  bite  of  the  wall  with  the  forceps,  and  make  gentle  traction  away 
from  the  periosteum.  Theu  by  careful  manipulation  the  delicatc  fascia  bctvveen 
the  sac  wall  and  periosteum  is  dissected  hy  runiiing  the  scissors  Icn^livvise  of  tlie 
lacrimal  groove  and  anipping  along  the  anterior  črcst  and  wherever  else  may  be 
neceBsary.  Carry  this  dissection  from  the  dome  of  the  aač  to  the  mouth  of  the 
duct  Neit  grasp  the  upper  portion  of  the  ^ac  wa!l  and  *ut  it  frce  from  the  ad- 
herent tissues  at  the  dome.  I.ift  the  sac  wall  pently  oiit  of  tlie  cavitv  aiul  divide 
the  adhesions  along  the  posterior  crest  with  tho  scissora.  Then  puli  it  gently 
upward  so  aa  to  put  the  neck  on  the  atretch  and  frce  the  lower  end  eompletelv 
from  the  adherent  tissiiea  that  surroimd  it.  Keop  the  traction  on  the  sac  in 
an.  upward  direction,  straddic  the  month  of  tlic  duct  \vith  the  bladca  of  tlic 


■  Lacriual   Sac. 


Fio.  106.  —  EmHPATTON  o: 
thal  ligament  haa  beon  c 
faacia  han  been  made  oxpoaiiiB  iBCrimal  ai 
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scissors,  snd  ciit  it  off  ae  low  as  poR- 
Bible  (Fig.  107).  If  tlie  eiirgcon 
bas  been  aucccssful  in  removing  tbe 
lacrimal  sac  in  ite  entiretj,  it  wil! 
not  be  neceeaarj  to  uae  the  curet, 
nor  is  it  essential  tbat  tbe  probe  be 
entered  into  tbe  nasal  duct. 

Tbe  cavity  should  be  irrigated 
witb  boric  acid  soiution,  and  if  tb<> 
operator  chooses  be  may  BWab  it  ont 
with  t  i  netil  re  of  iodin. 

aUTURING.' — In  Bewing  up  tbe 
woiind  it  ia  good  practice,  but  not 
uecessarj,  to  sew  up  tbe  canthal 
ligament.  A  fine  gut  suture  niay  be 
introdiiced  to  bring  tbe  cut  ends  of 
tbe  ligament  in  apposition  or  tbe 
ligament  niay  be  included  with  tbe 
skiii  suture.  Introduce  tbe  skin  su- 
^ „  ,  □        >         tures  in  sueh  a  manner  tbat  tbe  tem- 

PlO.    107. — BXTlflPATIOII    OF    Lacbiual    Sac.     L»0-  ..1   1         1      1    1 

rimal  sac  bu   been  dusectad   tree   Irom  perioo-      poral  Iiap  Wlll  be  shgntly  raiSOd,  as 

tr^t^att^.'""^    ^"^  in  toroep.  r«dy     ^j,^  tendency  fonowing  thia  opera- 

tion  wi!I  be  toward  ectropion  and 

proptoeis  of  tbe  lower  lid,  especially  if  there  bas  been  a  listula,  and  inflaminatory 

tissue  bas  had  to  be  removed  (Fig.  108). 


Fio.  108.— EnTBPATioN  OT  Lachiual  Sac     Suturea  mtroduoed  raady 


APTEHTBEATMENT. — Bichiortd  vaaelin  is  emeared  on  tlie  wound,  and  iodo- 
form  gauze  dressing  and  pressure  bandage  are  applied.     The  first  dressing 
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18  left  on  for  2  dajs  after  operation.     The  sutures  are  removed  4  or  5  daje 
followiiig  operation. 

If  atinoyiiig  ovcrfiow  of  tears  persists  after  the  removal  of  tbe  lacrimal  sac, 
the  palpebral  portion  of  the  lacrimal  gland  inay  be  resected. 


EX0ISIOlT   OF    THE    FAIJ>EBSAI.    POBTIOK    OF    TBE    LAOBIBCAL    GI.AND 

ANE8THESIA. — This  operation  may   be  done  under   local   aneatheeia   by 
cocain  and  adrenalin  injection,  but  it  is  better  to  put  the  patient  under  general 


Fio     109  —  RBeicnoN    or    P^LPismAL 
PomoN      or      1.ACKUIUI.      Olanp 

ConjUDCtlVftl  IDCUIOD 


10. — RisECTioN  OF  Palpebral  Por- 
tion or  Lacriiial  Oland.  DieseotioD 
»Imoit  oaiiiplet«d. 


aucsUiCBia,  as  thcre  are  considerable  hemorrhage  and  pain  under  local  injection. 
If  perfonned  under  general  anesthcsia,  an  injection  of  1  :+,000  adrenalin  should 
be  made  in  and  about  the  gland  througb  the  conjunctiva.  For  local  anea- 
tlicsia  in  injection  of  adrenalin  1:1,000  one  part,  cocain  4  per  cent.  one  part, 
and  distilled  water  two  parts  is  used. 

It  may  be  considered  good  8urgery  to  reaect  the  palpebral  portion  of  the 
lacrimal  gland  in  ali  cases  of  estirpation  of  the  lacrimal  sac  which  are  done 
under  general  anestbesia. 

OPEBATION. — The  Ud  sboutd  be  held  in  double  evoreion.  Thia  is  best 
acromplished  by  tbe  use  of  the  Ehrhardt  lid  forceps.  It  may  be  held  less  con- 
vcnicntly  by  the  use  of  a  bone  spatula  and  fixation  forceps.  !Make  an  tnci^ton 
cutcnding  from  tbe  outer  canthus  toward  the  inner  canthiis  about  I/2  in.  in 
length  ( Fig.  lOft).  As  a  nile,  the  position  of  tbe  gland  can  easilj  be  detected  by 
«  rounding  elovation  which  prcsenta  itsclf  on  cverting  tbe  lid.  On  completing 
the  conjunctival  ineision  tbe  tbin  capaiile  eurrounding  tbe  pal|K!bral  portion 
of  tbe  gland  comes  into  view  and  the  conjunctiva  is  rcadily  separated  from 
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thie  membrane.  Orasp  the  glaud  with  tbe  fixatiou  forceps  and  diasect  out 
carefully  with  the  scissors  (Fig.  110).  In  escising  tbis  portion  of  tbe  gland 
tbe  ducts  wbicb  are  embedded  vvithin  it  are  resected,  and  tbe  reault  of  tbis 
operation  in  reducing  epipbora  ia  due  more  to  tbe  resection  of  tbeee  ducts  than 
to  tbe  removal  of  tbe  gland  tissue  proper.  Tbe  conjunctival  wouiid  is  olosed 
witb  2  or  3  £ne  gut  eutures.  ExcesBive  dr^ness  of  the  e^e  doea  not  occur 
following  thia  operation. 


OPEBATIONS  ON  THE  OBBIT 


SUB^IOAI.   AXAT0U7   OF    TEB    ORBIT 

The  orbit  is  a  bouy  cavity  for  tbe  lodgment  of  tbe  eveball,  with  its  mns- 
cles,  nervea,  veBsels,  find  fascial  attacbments,  lacrimal  gland,  lacrimal  sac,  and 

orbital  fat.    In  shape  it  ib  an 

imperfect   piramid,   witb    a 

.,  deptb  of  from  4  to  4^^  cm., 

mi  witb   its   apex  at '  tbe   optic 

f  'f  foramen  and  its  base  at  the 

orbita!  margin.    Tbe  ases  of 

the  orbital  cavitiea  diverge,  so 

that  the  inner  waUfl  of  the  two 

eavities  are  practicallj  paral- 

lel. 

The  roof  is  f  o  r  m  e  d 
largelv  by  tbe  orbital  plate 
tbe  frontal  bone.  A  amall 
portion  of  tbe  roof  at  the  apex 
is  formed  by  the  lesser  wing 
of  tbe  frontal  bone.  A  amall 
tbe  frontal  sinus  is  a  part  of 
tbe  anterior  portion  of  tbe 
roof  of  the  orbit  These  2 
eavities  are  separated  by  only 
a  tbin  plate  of  bone. 

The  MosaZ  waXl  of  the  or- 
bit is  formed  by  a  small  por- 
tion of  the  nasal  procesa  of  the  snperior  maxillary  bone,  lacrimal  bone,  oa 
planum  of  the  ethnioid,  and  bodv  of  tlie  sphenoid.  The  lacrimal  bone  and  os 
planum  of  the  ethmoid  separnte  the  orbital  cavity  from  tbe  ethmoidal  cells  and 
are  very  thin,  sometimes  even  perforated. 

The  f^oor  of  ihe  orbit  siants  downward  and  oiitward  from  ita  inner  border. 
It  is  formed  largely  from  that  part  of  the  superior  mazillary  bone  whiob 


■Left  BodT  Ohbit. 
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oovers  over  the  xnaxillary  antrum  (antnim  of  Highmore).  A  small  portion 
of  the  malar  bone  enters  into  the  f ormation  of  the  anterior  part  of  the  floor, 
and  the  orbital  procesa  of  the  palate  bone  forms  a  small  part  of  the  floor  at 
the  apez. 

The  eziemal  ivall  runs  from  the  apex  forward  and  outward  to  the  orbital 
margin.  It  is  formed  from  the  greater  wing  of  the  sphenoid  and  the  malar 
bone.  It  is  comparatively  thick  and  protective  in  character  and  separates  the 
orbital  cavity  from  the  temporal  fossa  which  lodges  the  temporal  muscle. 

The  orbital  margin  is  heavy  and  prominent  and  is  made  up  of  the  frontal, 
malar  and  superior  maxillary  bones.  To  this  prominent  bony  margin  is  at- 
tached  the  tarso-orbital  fascia,  which  separates  the  tissues  outside  the  orbital 
eavity  from  those  within  it. 

In  the  outer  forward  part  of  the  orbit,  jiist  intemal  to  the  extemal  angu- 
lar  process  of  the  frontal  bone,  is  the  lacrimal  fossa,  a  depression  for  the 
reception  of  the  lacrimal  gland.  At  the  anterior  extremity  of  the  nasal  wall 
is  the  lacrimal  groove  for  the  lacrimal  sac.  The  anterior  portion  of  the  groove 
ia  formed  in  the  strong  nasal  process  of  the  superior  maxillary  bone,  while 
tlie  posterior  portion  is  formed  in  the  lacrimal  bone,  which  is  as  thin  as  an 
eggshelL  The  lacrimal  groove  is  continuous  below  with  the  lacrimal  canal, 
which  communicates  with  the  inferior  meatus  of  the  noše  near  its  anterior  end. 

The  optic  foramen  at  the  apex  of  the  orbit  is  about  6  mm.  in  diameter, 
and  allows  the  passage  of  the  optic  ncrve  and  the  ophthalmic  artery,  which 
fumishes  the  blood  supply  for  the  structures  in  the  orbit.  The  optic  com- 
missiire  and  nerve  lie  in  contact  with  the  wall  of  the  sphenoidal  sinus,  and  the 
nerve  is  in  dose  anatomical  relationship  with  the  posterior  ethmoidal  cells. 
This  is  of  the  utmost  surgical  importance  in  both  nasal  and  ophthalmic  sur- 
gery,  as  infection  in  these  accessory  nasal  cavities  may  lead  to  inflammatory 
involvement  of  the  optic  nerve  and  consequent  blindness.  The  optic  nerve  is 
attached  to  the  eveball  a  little  to  the  nasal  side  of  its  posterior  pole,  approach- 
ing  the  eyeball  in  a  curved  manner  and  allowing,  through  its  laxity,  free 
movement  of  the  eye.  Extemal  to  the  optic  foramen  is  the  sphenoidal  fissure 
through  which  pass  the  third,  fourth,  the  ophthalmic  division  of  the  fifth,  and 
Bixth  cranial  nerves,  sympathetic  nerve  and  ophthalmic  vein.  The  third, 
fourth,  and  sixth  nerves  are  motor  nerves  for  the  supply  of  the  muscles  of  the 
eyeball  and  elevator  of  the  upper  lid,  while  the  ophthalmic  division  of  the 
fifth  supplies  sensation  for  the  ocular  structures.  The  sphenomaxtllary  fissure 
is  longer  than  the  sphenoidal  fissure  but  of  less  surgical  importance.  It  is 
formed  at  the  outer  boundary  of  the  posterior  portion  of  the  floor  of  the  orbit. 
It  allowB  the  passage  of  the  superior  maxillary  nerve  which  pierces  the  floor 
of  the  orbit  to  emerge  below  the  orbital  margin  from  the  inf ra-orbital  foramen. 

The  eyebaU  with  its  fascial  covering  (Tenon's  capsule)  rests  in  orbital  fat 
in  the  anterior  part  of  the  orbit.  It  is  almost  a  perfect  sphere  with  a  diameter 
of  a  little  less  than  1  in.  (23  mm.).  The  movements  of  the  eye  are  govemed 
by  6  muscles  called  the  superior  rectus,  inferior  rectus,  intemal  rectus,  exter- 
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nal  rectus,  superior  oblique  and  inferior  oblique.  The  4  recti  have  their  origin 
at  the  apex  of  the  orbit  around  the  optic  nerve  and  diverge  as  they  pasa  for- 
ward  to  their  insertions  in  the  sclera  about  6  mm.  from  the  margin  of  the 
comea.  The  superior  oblique  also  has  its  origin  at  the  apex  of  the  orbit,  and 
passes  forward  along  the  superonasal  angle  of  the  orbit  almost  to  the  orbital 
margin,  where  it  passes  through  a  pulley  of  fibrous  tissue,  and  changes  its 
direction  so  as  to  pass  downward,  backward,  and  outward  for  its  insertion  to 
the  eyeball  behind  the  equator.  The  inferior  oblique  muscle  rises  from  the 
floor  of  the  orbit  close  to  the  orbital  margin  just  extemal  to  the  opening  into 
the  lacrimal  canal.  It  passes  backward,  outward,  and  upward  for  its  insertion 
to  the  eyeball  a  little  behind  the  equator.  The  elevator  of  the  upper  lid  (leva- 
tor  palpebne  superioris)  rises  at  the  apex  of  the  orbit  a  little  above  and  in 
front  of  the  optic  foramen.  It  spreads  out  as  it  passes  forward  near  the  roof 
of  the  orbit  and  is  inserted  by  a  broad  tendon  into  the  upper  border  and  the 
anterior  surface  of  the  tarsal  cartilage  of  the  upper  lid. 

INCnSION  OF  THE  ORBIT 

Ezploratory  Incision. — Incision  of  the  orbit  almost  always  calls  for  gen- 
eral anesthesia.  Not  uncommonly,  the  cause  of  the  swelling  of  the  orbital 
tissues,  as  manifested  by  exophthalmos,  is  a  puzziing  condition.  The  surgeon 
is  justified  in  making  as  free  an  incision  as  may  be  necessary  in  an  attempt 
to  find  the  cause,  which  may  be  a  pus  collection,  hemorrhage,  cyst,  accessory 
sinus  disease,  benign  or  malignant  tumor. 

Incision  for  Orbital  Cellnlitis  or  Abacess  of  the  Orbit. — IJsually  infection  of 
the  orbit,  resulting  in  abscess,  is  due  to  a  rupture  of  the  orbital  wall  and 
escape  of  pus  from  the  frontal,  ethmoidal,  sphenoidal,  or  maxillary  sinus.  The 
most  conmion  niptures  are  from  the  anterior  ethmoidal  cells  and  frontal  sinus, 
through  the  thin  bony  partition  which  separates  the  frontal  and  ethmoidal 
cavities  from  the  orbit.     The  periosteum  may  or  may  not  be  ruptured. 

The  position  of  the  incision  for  abscess  of  the  orbit  must  be  govemed  by 
the  probable  location  of  the  pus  collection.  It  is  sometimes  impossible  to 
make  out  the  exact  situation  of  the  orbital  abscess  and  sometimes  the  pus  is 
not  localized.  The  incision  should  be  made  close  to  the  wall  of  the  orbit  so 
as  to  avoid  injury  of  important  structures.  It  would  be  better  to  avoid  incising 
on  the  nasal  side  on  account  of  the  liability  of  injuring  the  superior  and 
inferior  oblique  muscles,  but,  unfortunately,  the  pus  collection  is  most  liablc 
to  be  near  these  muscles,  and  best  drainage  is  procured  by  making  the  opening 
on  the  nasal  side.  Injury  to  the  levator  palpebrse  superioris  with  consequent 
ptosis  may  follow  an  incision  above  the  eyeball  and  this  should  be  avoided  if 
possible. 

Careful  probing  usually  reveals  the  cause  of  pus  collection  for  which  an 
incision  has  been  made.  It  is  most  commonly  ethmoiditis  or  frontal  sinusitis. 
It  is  evident  then  that  incision  and  drainage  of  the  orbital  abscess  is  usually 
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oiiIy  a  temporary  means  of  alleviating  a  dangerous  condition,  and  a  more  radi- 
cal  procedure  on  the  accessorj  sinuses  or  bone  of  the  orbit  must  follow  before 
healing  will  take  plače.  Such  an  operation  is  U8ually  within  the  realm  of 
the  nasal  surgeon  rather  than  the  ophthahnic  surgeon. 

After  incision  of  an  orbital  abscess  the  wound  should  be  kept  open  with 
gauze  or  drainage  tube,  and  a  large  wet  gauze  dressing  should  be  kept  on. 

Incision  for  TumoiB. — Harely,  small  encapsulated  tumors  situated  in  the 
f  ore  part  of  the  orbit  can  be  removed  through  a  simple  incision  in  the  skin  near 
the  orbital  margin.  The  opening  should  be  large  enough  to  enable  the  surgeon 
to  work  with  freedom  and  not  to  injure  unnece88arily  either  the  tumor  or  orbital 
structures.  Attempts  to  remove  tumors  in  this  way  often  result  in  failures  and 
niiist  be  followed  by  a  more  radical  procedure,  such  as  exenteration  of  the 
orbit  or  Kr6nlein's  operation.  Before  sewing  the  wound  it  is  well  to  be  sure 
that  ali  bleeding  has  been  stopped  to  avoid  hematoma.  The  tarso-orbital  fascia 
should  be  sutured  with  catgut  before  closing  the  skin  wound. 

Foreign  Bodies  in  the  Orbit. — Foreign  bodies  which  penetrate  into  the  or^ 
bital  tissues  are  usually  pieces  of  wood,  stone,  or  metal,  and  unless  the  location 
is  manifest  the  X-ray  should  be  resorted  to  for  the  exact  localization.  It  is 
often  wi8er  to  allow  non-infected  foreign  bodies  to  remain  in  the  orbital  tissues 
than  it  is  to  attempt  to  remove  them.  Pieces  of  metal  have  been  carried  in 
the  orbit  for  many  years  without  any  harm,  and  their  removal  is  often 
bazardous  to  the  eyeball. 

The  location  and  depth  of  the  incision  and  manner  of  removal  of  a  for- 
eign substance  in  the  orbit  must  be  governed  by  the  character,  size,  and  posi- 
tion  of  the  body.  It  is  seldom  that  the  electromagnet  is  of  service  in  delivering 
foreign  bodies  f rom  the  orbit,  whereas  it  is  of  utmost  value  in  delivering  them 
f rom  the  eyeball.  If  a  foreign  body  has  carried  a  virulent  infection  into  the  or- 
bital tissues,  removal  should  be  performed  as  soon  as  possible  and  drainage 
maintained  until  the  wound  is  closed. 


XB6l91iEZN»8  OPSBATION   (08TE0PLA8TI0  BE8E0TION  OF   THE  OT7TEB  WAUi 

OF  THE   ORBIT) 

This  operation  wa8  designed  for  the  removal  of  orbital  growths,  particu- 
iarly  retrobulbar  tumors,  without  sacrifice  of  the  eyeball.  The  operation 
may  be  performed  also  for  the  removal  of  foreign  bodies  in  the  orbit.  In 
tbiB  operation  a  large  part  of  the  orbital  wall  with  its  fleshy  attachments  is 
hinged  back  so  as  to  expose  the  orbital  tissues,  and  after  removing  the  tumor 
it  is  sewed  back  into  position.     General  anesthesia  is  always  administered. 

IN8TBUMENT8. — Scalpel,  tooth  forceps,  anatomical  forceps,  fine  dissecting 
scissors,  heavy  bhmt  scissors,  hemostats,  periosteal  elevator,  chisel  and  mallet, 
fine  8aw,  bone  forceps,  retractors,  probe,  needle-holder,  gut  and  silk  sutures. 

OPERATION. — The  first  step  is  the  incision  of  the  soft  parts  (Fig.  112). 
Tbi«  is  curved  with  its  convexity  forward.     It  starts  about  1  cm.  above  and 
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behiiid  the  extenial  angular  process  of  the  frontal  bone  and  ends  about  the 
middle  of  the  zygorna,  curving  forward  to  the  orbital  margin.  This  makes  a  cut 
about  7  cm.  long.  The  upper  portion  of  tbe  incision  extenda  into  the  temporal 
muBcIe,  but  not  to  the  bone,  while  the  middle  and  lower  portions  should  exteDd 
to  the  bone. 

Next  the  periosteum  ia  incised  along  the  outer  ma^n  of  the  orbit,  and 
with  an  elevator  Ib  separated  from  the  extemat  wall  within  the  orbit  When 
the  8phenomaxillary  f  i  b  s  n  r  e  is 
reached  a  probc  may  be  placed  in 
the  anterior  end  of  the  fisaure  and 
kept  there  as  a  guide. 

The  next  step  is  the  cutting  of 
the  bone.  This  may  be  done  either 
withchieel  and  maliet  orwitb  a  fine 
s£w.  The  first  incision  passes 
through  the  base  of  tbe  extemal 
angular  proceBs  of  the  frontal  bone 
a  Httle  above  the  frontomalar  suture 
and  is  carried  downward  and  back- 
ward  to  the  sphenomasillarj  fissure 
at  about  its  middle.  The  second 
incision  starts  about  3  cm.  below  the 
first,  and  ia  carried  through  the  base 
of  the  orbital  procesa  of  the  malar 
bone  to  the  anterior  end  of  the 
sphenomaxiIlary  fissure  (Fig,  113). 
Then  with  a  pair  of  strong  blunt 
the  incision  ie  extended 
:  tbe  tisBue  of  the  spbenoidat 
fissure  to  the  posterior  end  of  the 
first  incision.  Theae  two  ineisions  form  a  wedge  with  its  apex  at  the  spbeno- 
maxillary  fissure  and  its  base  at  the  orbital  margin. 

Now  tbe  wedge  of  bone  with  the  soft  parts  is  binged  back  out  of  the  way 
and  held  there  with  retractors.  A  horizontal  incision  is  made  with  sciasors 
througli  the  periosteum,  which  has  becn  elevated  from  tbe  extemal  orbitsl 
wall.  This  cut  mav  be  made  along  the  upper  or  low€r  border  of  the  extemal 
rectus  muscie  and  the  two  fiap«  of  the  periosteum  are  held  open  with  retractors. 
If  the  tumor  is  to  the  temporal  side  of  the  orbit  it  may  present  at  once; 
if  not,  the  external  rectus  muscie  will  have  to  be  held  aside  or  cut.  If  it  is 
divided,  a  pit  suture  shoukl  be  introdiiced  into  each  of  the  severed  ends  and 
these  same  suturcs  may  be  used  for  bringiug  the  ends  together  later  on.  Tho 
growth  is  broiiglit  into  view  by  holding  the  wound  well  open  and  throwing 
good  illumination  into  the  cavity.  Čare  sbould  be  taken  that  ali  of  the  tumor, 
without  unneecs.sary  injury  to  the  normal  structurcs,  ia  removed.     If  it  is 


112. — Skin    Incision    in    KitQNixtM'B   Oper- 
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found  tbat  a  malignaiit  growth  is  difFused  througbout  tbe  orbital  tissiie,  ex- 
eoteration  of  the  entire  contents  of  the  cavity  may  have  to  follow. 

The  periosteiim  ebould  be  united  bv  fine  giit  Butiirea,  and,  after  replacing 
the  wedge  of  bone,  the  incision  in  the  skin  is  closed  with  silk  sutures.  Some 
operators  choose  to  plače  a 
amall  drain  near  the  1ower 
end  of  the  incision.  Bi- 
chlorid  vaaelin  1'5  000 
should  be  ameared  along  the 
palpebral  fissure  and  a  large 
gauze  dresBing  and  bandage 
applied.    This  is  Icft  on  for 

2  OT  S  daira  and  the  skin  bu  i 

turea  removed  in  5  or  6  dajB. 
Following  t  h  1  ff  operation 
there  are  transient  exoph 
thalmoa  and  muscular  pare 


The  operation  for  the  re- 
moval  of  tbe  entire  contents 
of  the  orbit  is  performed  for 
malignant  neoplasms  wliich 
have  invaded  the  contents  of 
tbe  orbit  to  sucb  an  extent 
that  it  lE  not  safe  to  attempt 
to  save  the  orbital  strurturea 
Tbe  tumor  may  be  primarily 
of  tbe  orbit  or  may  be  one 

which    bas   invaded    the   or-  fio.  !13.— Bonb  Incisioh  in  KiieNLEiN'8  Ofebation. 

bital  tissuee  from  the  interior 

of  tbe  eyeba11   or   its  surfaces,   or  from   one   of   the   neighboring   aeeessotj 
einuses. 

INSTBtJMENTS. — Scalpcl,  anatomical  forceps,  fine  tooth  forceps,  blunt  scis- 
eore,  pointed  scissors,  periosteal  elevator,  retractora,  hemostats,  curet,  needle- 
holder,  and  sutures. 

OPEBATION. — General  anesthesia  is  alway8  required,  The  position  of  the 
primarv  ineision  dependa  upon  whefher  or  not  the  evelids  are  to  bc  removed. 
As  much  of  the  skin  of  the  lida  should  be  prcserved  as  is  possiblc  with  safetv. 
If  the  entire  evelids  have  to  be  removed  tlic  ineision  is  made  throiigh  tbe  skin 
at  the  orbital  margin.     If  the  evclida  i-an  bc  entirelv  prescrvcd  tho  inclaion 
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|.  j)^  <>\iijunotivaI  surface.     An  incision  (canthotomj)  should 

•  "  «MjW*t  Atui  innor  canthi  so  that  the  eyelids  can  be  tumed  back 

>.^  M\  i^  <>iirritHi  to  the  orbital  margin  and  the  periosteum  is  cut 

^-^^vTNi  tW  murgiu;  and  then,  with  an  elevator,  the  periosteum  is 

.•xn  ,H  \y^'  ^^***l^  0^  ^^^  orbit.    The  detachment  of  the  periosteum 

,.».  .s    x*5^'l  15*  W0'  easily  performed  except  along  the  8phenomaxil- 

x.xK^'v'^  ''-*'  tis3iun>8  and  at  the  apex  of  the  orbit,  where  the  scissors 

%x>».vt      V>>o  jHMM08toum  cHngs  a  little  also  at  the  attachment  of  the 

^^ .,  .v  ^^u*U\v  Hud  at  the  small  foramina.   In  elevating  the  periosteum 

♦»»»>*>    >^>)^  ^'^'^^  nnist  be  taken  not  to  injure  the  lacrimal  bone  and 

^  ^  ^  ..^ ,  .s!  lW  t^thmoid. 

.  »v  ^s'^  ^\vHUnnu  has  been  f reed  f rom  the  bone,  except  around  the 

»^  ,...N  "    ^^'u<lt^  traotion  should  be  made  on  the  mass  and  it  should  be 

»»v  'n\*v  iho  optic  foramen  as  possible.     A  brisk  hemorrhage  follow8 

•.     ,s^  iho  ophthalniic  artery  and  firm  pressure  with  gauze  tampons 

s,   ,,  ,^'ust     \f  it  should  fail  to  arrest  the  hemorrhage  the  actual  cau- 

.  ..,N  V  ^^v^^vltnl  to. 

,1^  v  ^»  luuliguHut  involvement  of  an  accessory  sinus,  this  should  be 
_  .'  \  v!\n^iuhI  t>ut  at  once.     Such  portions  of  the  eyelid  as  remain  are 
>\-  \\\\'\y  4H>njunctiva  and  eyelashe8  and  laid  back  on  the  orbital  wall 
\  v      \\  U^  H\»turod  togother  except  for  an  opening  for  packing  and  drain- 
\     >So  Huiliguant  tissue  has  been  entirely  removed,  healthy  granula- 
\\    i  ^i^viuK  ^*P  ^^  *  ^®^  ^^y^  *^  cover  the  orbital  wall.    If  the  operator 
h\^  MUiv  huHten  healing  by  laying  Thiersch  grafts  on  this  granulation  * 
vN^uniilt^rable  deformity  follows  exenteration  of  the  orbit  and  a  cover- 
.»%  ^^0  form  of  a  patch  is  usually  worn  to  hide  the  unsightly  cavity. 
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CHAPTER  III 

OPEBATIONS  UPON  THE  EAB  AND  THE  ADJACENT  STBUCTUBES 

T.  L.  Saunbebs 

It  is  my  intention  to  consider  in  the  following  article  the  commoner  sur- 
gical  diseases  of  the  ear  and  their  complications  which  occa8iona11y  fall  to  the 
lot  of  the  general  surgeon ;  and  it  is  for  his  help  and  guidance,  as  well  as  for 
the  specialist,  that  the  following  pages  are  intended. 

For  an  intelligent  appreciation  of  the  various  indications  for  the  opera- 
tions  npon  the  ear,  and  its  adjacent  struetures,  a  knowledge  of  the  normal 
and  pathological  appearances  of  the  drum  membrane  is  absolutely  necessary. 
The  proper  seope  of  the  operative  procedures  can  only  be  correctly  estimated 
bv  a  eareful  physical  examination  of  the  membrana  tympani,  auditory  canal, 
and  mastoid  process,  and  in  many  instances  supplemented  by  a  functional 
examination  of  its  auditory  and  static  actiyity. 


DIA0N08IB  OF  AUSAL  INFLAMHATION 

HZSTOBT  AND  GENERAL  OONSIDERATION  OF  8YMPTOM8 

Historj. — The  history  of  a  patient  suffering  from  a  possible  surgical 
disease  of  the  ear  should  always  be  taken.  It  not  infrequently  gives  valuable 
aid  toward  making  the  diagnosis  and  enables  the  examiner  to  conduct  his 
phvsical  examination  more  intelligently  and  with  greater  expedition. 

The  following  points  should  be  elicited: 

1.  Chief  complaint. 

2.  Onset  and  predisposing  cause. 

3.  Duration  of  attack. 

4.  Previous  attacks. 

5.  Pain:  Location,  character,  duration,  how  increascd,  when  at  its  worst, 
insomnia. 

6.  Aural  discharge:    Amount,  character,  odor,  duration. 

7.  Chills :   Present  or  absent. 

8.  Nausea,  vertigo  and  dizziness.  vomiting. 

9.  Oeneral  health. 
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Thus,  by  inguiries  about  the  duration  and  previous  attacks  we  are 
able  in  a  čase  of  mastoiditis  to  infer  whether  it  is  an  acute  attack  or 
an  acute  exacerbation  of  a  chronic  čase,  and  frequently  by  well-direct- 
ed  questions  regarding  the  diseharge  we  can  gain  valuable  informa- 
tion  regarding  its  chronicity.  These  facts  are  important,  for,  as  will 
be  seen  later,  they  have  a  direct  bearing  upon  the  operative  procedures 
involved. 

Pain.  — Pain  is  a  most  important  8ymptom.  It  is  U8ually  expeoted  at  the 
onset  of  an  acute  otitis^  while  pain  reappearing  or  occurring  later  in  the 
course  of  the  disease  usually  means  an  involvement  of  the  mastoid  or  adja- 
cent  structures. 

Pain  in  aural  disease  is  of  two  kinds :  Pain  in  the  ear  itself ,  of  a  shooting 
or  throbbing  character;  and  a  general  headache,  duU  or  severe,  localized  or 
general.  The  occurrence  of  severe  headache  in  a  čase  of  mastoiditis  usually 
indicates  that  the  limits  of  the  process  are  not  confined  to  the  middle  ear  and 
mastoid  process.  Postoperative  headache,  if  severe  and  of  any  duration,  and 
if  imaccounted  for  by  a  local  condition,  such  as  a  cellulitis  of  the  wound 
or  ervsipelas,  portends  as  a  rule  involvement  of  the  cranial  cavity.  On 
the  other  hand,  the  elicitation  of  the  absence  of  pain  is  not  always  of 
equal  value,  for  serious  intracranial  conditions  can  occur  without  this 
8ymptom. 

ChiUs.  — Chills,  if  unexplained  by  the  causal  disease  at  the  beginning, 
indicate  as  a  rule  an  extremely  vicious  and  rapid  invasion  of  the  mastoid 
process  or  the  formation  of  a  thrombus  in  the  lateral  sinus.  Likewise,  chills 
occurring  after  operation  and  accompanied  by  a  marked  rise  of  temperature 
U8ually  indicate  the  onset  of  a  complication  such  as  pneumonia,  erysipelas  or 
a  sinus  thrombosis. 

Kausea,  Vomiting,  ctc,  — Marked  nausea  and  vomiting,  vertigo  or  dizziness 
occurring  at  the  onset  or  during  the  postoperative  course,  lead  us  to  suspect 
the  brain  or  labyrinth. 

PHTSIOAI«   EXAMINATION    OF    THE    BAB 

The  patientis  most  conveniently  examined  in  a  sitting  position,  with  the 
ear  in  question  turned  toward  the  examiner.  Both  ears  should  always  be 
examined.  The  recumbent  position  of  the  patient  adds  considerably  to  the 
difficulties  of  the  examiner,  and  is  used  only  when  the  general  condition  of 
the  patient  contra-indicates  the  upright  position.  In  the  upright  position,  if 
a  head  mirror  is  used,  the  source  of  illumination  should  be  on  a  level  with 
and  slightly  behind  the  patient'8  ear,  and  so  placed  that  the  angle  formed  by 
the  light,  the  head  mirror  of  the  examiner  and  the  ear  to  be  examined  is  one  of 
45  degrees. 

For  office  or  hospital  work  a  special  electric  light  (Coaklev-McKenzie) 
or  an  Argand  gas  burner  on  an  adjustable  bracket  is  advisable.     For  exani- 
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ining  patients  in  the  recumbent  position,  and  for  occasional  examinations 
in  the  home  of  the  patient,  an  electric  headlight  with  a  pocket  battery  (Wap- 
pler  Elec.)  has  been  found  most  convenient  by  me.  In  the  absence  of  this, 
other  sources  of  illumination  may  be  devised. 

Instruments. — The  instrumenta  necessary  for  a  routine  examination  of 
the  membrana  tjmpani  are: 

1.  Set  of  ear  specula,  Gruber  or  Boucheron  pattem. 

2.  Cotton  applicator. 

3.  Metal  ear  sjringe, 

4.  Small  angular  forceps. 

The  head  mirror,  if  used,  should  be  about  3  in.  in  diameter,  with  a  fairly 
large  hole  in  the  center  (3/8  in.)  and  fastened  to  a  leather  or  wood-fiber  ad- 
justable  head-band  by  a  double  bali  and  socket  joint. 

The  aural  sjringe  should  be  of  metal,  with  a  tight  but  smoothlj  running 
plunger. 

Sjringing. — ^AU  soIutions,  normal  salt,  boric  acid  or  bichlorid  1:5,000, 
used  in  the  ear,  should  be  oomfortably  warm.  The  temperature  in  each  čase 
should  be  tested  by  first  syringing  the  outer  part  of  the  auricle  and  following 
the  wi6he8  of  the  patient.  The  most  comfortable  temperature  will  usually 
be  found  to  be  about  104°  F.,  and  this  temperature  can  conveniently  be  used 
in  small  children.  If  a  thcrmometer  is  unavailable,  the  solution  should  be 
made  so  as  to  be  just  comfortably  warm  when  syringed  on  the  bare  forearm 
of  the  examiner. 

Syringing  is  a  most  efficient  means  of  removing  discharge  and  detritus 
from  the  canal,  as  a  preliminary  to  careful  inspection  of  the  drum,  and  if 
performed  in  the  following  manner  will  be  found  far  more  comfortable  than 
the  time-honored  method  of  wiping  out  the  canal  by  a  wi8p  of  cotton  on  an 
applicator.  In  the  majority  of  instances  the  drum  picture,  hitherto  rendered 
indistinct  and  obscure  by  the  discharge  or  detritus,  will  become  clean-cut  and 
typical. 

It  should  be  performed  in  the  following  manner:  The  patient'8  head 
should  be  slightly  tilted  so  that  the  horizontal  plane  of  the  canal  is  directed 
outward  and  upward.  The  syringe  is  filled  with  the  warm  solution,  and  its 
tip  held  directly  upward  and  ali  air  expelled.  It  is  then  laid  gently  in  the 
entrance  of  the  canal  and  the  canal  slowly  filled.  When  filled,  more  force 
can  be  used  so  that  the  retum  flow  wa8hes  out  the  discharge  into  the  basin  held 
beneath  the  ear.  This  is  repeated  several  times  until  the  retum  flow  is  clear. 
The  patient'8  ear  is  then  tilted  downward,  and  the  fluid  remaining  in  the 
canal  alIowed  to  run  out.  If  any  remains  at  the  time  of  examination,  it  can 
be  gently  absorbed  by  a  wisp  of  cotton  upon  an  applicator.  If  the  air  is  not 
ezpelled  from  the  8yringe,  or  if  a  stream  of  fluid  is  impinged  forcibly  against 
the  drum  head,  the  physician  will  cause  considerable  pain  or  discomfort. 
Gentlenesa  should  be  the  key-note  in  manipulations  about  the  ear.  The  im- 
portapce  of  carefully  cleaning  the  ear  in  this  manner  cannot  be  overestimated. 
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.  .,  .\  u*i>Lilt*«i  iu  diagnosis  will  be  avoided.     Its  omission  is 

•<"  i      u^vl^v^  ^  ^*  Sftculum, — In  using  the  speculum,  the  largest  that  fits 

J^S   luu^  t\\^  juitiinifs  ear  should  be  taken.     Pain  is  caused  by  at- 

'*'    iinu  t**  ^***'^'*^  **  larj?*^  speculum  into  a  small  auditorj  canal;  and  if  the 

luiiHM'  u^*^^*«  tiH>  iuuali  a  speculum,  he  will  deprive  himself  of  an  adequate 

vii»w  o(  tho  dnnn  hoad. 

Tho  MPiHnilum  is  inserted  in  the  following  manner:  To  straighten  the 
eanal  tho  aurielo  is  pulled  upward  and  backward  in  adults,  and  downward 
and  ba(^kward  in  infants,  by  the  fingers  of  the  left  hand,  and  the  speculum 
insortcd  8nugly  as  far  as  it  will  go,  with  a  gentle  rotatory  movement.  The 
speculum  is  then  grasped  by  the  thumb  and  index  finger  of  the  left  hand  and 
the  auricle  maintained  in  the  same  position  by  the  index  and  middle  fingers, 
now  leaving  the  right  hand  free  for  the  use  of  instruments  or  other  manipu- 
lations.  This  procedure  should  be  easily  and  comfortably  accomplished  unless 
the  canal  is  swollen  and  tender,  due  to  a  furuncle  or  a  diffuse  inflammation. 
In  cases  of  furunculosis,  it  is  often  impossible  to  insert  the  smallest  specula  so 
as  to  gain  a  view  of  the  drum  without  the  aid  of  an  anesthetic. 

Examination  of  Membrana  Tjiupani  and  Anditory  Canal. — The  surgeon 
should  leam  to  recognize  the  following  oonditions: 

1.  Normal  drum  membrane. 

2.  An  acutely  inflamed  drum  membrane,  requiring  incision,  i.  e.  redness 
and  bulging. 

3.  Sagging  of  the  posterior-superior  quadrant  of  the  canal  wall  adjacent 
to  the  drum. 

4.  A  furuncle  on  the  wall  of  the  ear. 

5.  Exostoses  on  the  canal  wall. 

6.  Evidences  of  chronic  suppuration,  i.  e.  large  perforations  with  thick- 
ened  edges,  polyps  and  granulation  tissue,  remnants  of  the  ossicles. 

Lack  of  space  prevents  me  from  entering  into  a  lengthy  description  of 
the  various  appearances  of  the  drum  membrane.  Indeed  no  adequate  de- 
scription can  be  written.  The  surgeon  must  familiarize  himself  with  the 
appearances  by  repeated  examination8.  However,  I  desire  to  give  a  few  of 
the  salient  points. 

1.  NOBMAL  DBUM  MEMBRANE. — The  points  to  be  recognized  are:  (a) 
its  pearly  gray  color;  (b)  its  tran8lucency ;  and  (c)  the  normal  landmarks 
seen  on  its  surface.  The  most  prominent  landmark  is  seen  at  the  upper  and 
anterior  part  of  the  drum  as  a  pearly  white  dot,  the  short  procesa  of  the 
malleus;  in  acute  inflamrnations  this  is  the  first  landmark  to  disappear,  and 
in  a  subsiding  inflammation  the  first  to  reappear.  Extending  downward  and 
backward  to  the  center  of  the  drum  is  a  white  line,  the  long  process  or  handle 
of  the  malleus.  About  this  center  is  an  opacity  called  the  umho,  while  ex- 
tending  from  the  umbo,  almost,  but  not  quite  to  the  peripherv,  is  seen  a  light 
reflex,  "the  cone  of  light."    Further  extending  from  the  periphery  to  the  short 
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procesa  are  seen  2  folds,  the  anterior  and  posterior  folds.  Of  these  the  pos- 
terior  is  the  more  prominent  and  is  sometimes  mistaken  for  the  handle  of 
the  malleus.  These  folds  divide  the  dmm  membrane  into  2  portions,  that 
above  called  ShrapnelVs  membrane,  and  the  part  below,  the  membrana  vi- 
brans,  or  the  vibrating  part  of  the  membrane. 

2.  ACUTE    INTLAMMATION    OF    THE  DBUM    MEMBRANE. — Instead    of    a 

pearlj  gray,  the  membrane  assumes  a  pink  or  red  color.  This  first  begins  as 
a  reddish  bhish  in  ShrapnelPs  membrane,  and  extend8  downward,  posterior 
to  the  handle  of  the  malleus,  and  soon  covers  the  entire  drum  membrane.  In 
the  severer  cases,  bulging  soon  follows.  This  bulging  is  not  perfectly  sjmmetri- 
cal  like  the  outer  surface  of  a  hemisphere,  biit  the  upper  and  posterior  part  of 
the  membrane  is  seen  to  stand  outward  (nearer  the  examiner)  and  over 
the  anterior  and  inferior  portion.  In  cases  where  the  process  is  of  long  dura- 
tion,  the  drum  takes  on  a  thickened  soggj  appearance,  which,  to  the  experi- 
enced  observer,  is  quite  characteristic. 

3.  SAGGlNG  OF  THE  CANAL  WALL. — This  should  always  be  looked  for 
in  a  čase  of  any  duration,  and  in  every  čase  of  suspected  mastoiditis.  If 
present,  it  is  a  valuable  and  enlightening  symptom,  denoting  an  extension  of 
a  purulent  inflammation  into  the  mastoid  antrum  and  adjacent  cells,  and  in 
the  vast  majority  of  instances  forms  a  positive  indication  for  a  mastoid  opera- 
tion.  It  partly  obscures  the  drum  membrane,  the  lower  and  anterior  part  only 
being  visible.  In  many  cases  the  upper  and  posterior  part  of  the  wall  seems 
to  slope  gradually  downward  and  shade  insensibly  into  a  chink  of  drum 
membrane  at  the  anterior  and  innermost  part  of  the  canal. 

4.  FUBUNCLE  OP  THE  ATJDITOBT  CANAL. — Inspection      of      the      OUter 

canal  wall  usually  precedes  the  actual  examination  of  the  drum  membrane, 
either  before  or  after  the  introduction  of  the  speculum.  The  swelling  of  a 
f  uruncle  may  be  seen,  or  its  preliminary  stage  may  be  detected  by  the  determi- 
nation  of  a  spot  of  localized  tendemess  along  a  canal  wall.  This  is  accom- 
plished  by  the  passage  of  a  large  blunt  probe  along  the  canal  walls,  using 
moderate  pressure,  introducing  the  probe  and  drawing  it  succe8sively,  from 
within  outward,  over  the  superior  anterior  inferior  and  posterior  canal  walls. 
This  is  a  valuable  diagnostic  point,  for  a  patient  will  wince  and  complain 
of  pain  when  the  site  of  the  furuncle  is  reached. 

5.  EXOSTOSES. — ^Exo8toses  have  the  following  characteristics :  They  are 
rounded  or  oval  swellings  on  the  canal  wall,  especially  at  its  anterior  and 
superior  part,  near  the  drum.  When  touched  with  a  probe  they  give  a  stony 
resistant  feeling,  which  distinguishes  them  from  an  inflammatory  or  cystic 
8welling. 

6.  CHEONIC  SUPPUBATION   OF   THE   MIDDLE   EAB. — It     is     not     always 

eaBy  to  diagnosticate  chronic  suppuration  from  examination  of  the  drum,  but 
the  presence  of  polyps  or  granulation  tissue,  large  perforations  with  thickened 
edges,  together  with  a  fetid  odorous  discharge,  makes  us  practically  sure  of 
the  long  duration  of  the  procesa. 
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ination  of  the  Mastoid  Procesa. — ^IJpon  inspection  is  noted  the  gen- 
eral shape  of  the  mastoid  procesa,  anj  redness,  Bwelling  or  obliteration  of 
the  postauricular  fold.  Pus  beneath  the  mastoid  periosteum  gives  a  character- 
istic  picture.  There  is  a  fuUness  of  the  postauricular  tissues,  the  postauricu- 
lar fold,  which  marks  the  junction  of  the  auricle  with  the  mastoid  bone,  is 
obliterated  especially  at  its  upper  half,  and  the  auricle  itself  is  displaced 
downward  and  outward.  This  indicates  either  a  furuncle  of  the  canal  that 
has  burrowed  backward,  or  a  mastoiditis  that  has  perforated  the  mastoid 
bone  itself. 

MASTOID  TENDEBNESS. — In  acute  middle  ear  and  mastoid  disease,  the 
mastoid  process  should  be  examined  carefully  and  systematically  for  the 
presence  or  absence  of  mastoid  tendemess.  The  right  hand  is  used  for  ex- 
amining  the  left  ear  of  the  patient,  and  vice  versa.  With  the  fingers  of  the 
examiner  resting  lightly  on  the  patient's  neck,  the  following  points  are^finnly 
pressed  with  the  tip  and  bali  of  the  thumb. 

1.  Over  the  mastoid  antrum. 

2.  Over  the  posterior  bony  canal  wall. 

3.  Over  the  mastoid  tip. 

4.  Over  the  entrance  of  the  mastoid  emissary  vein,  which  lies  along  the 
posterior  border  about  1^/4  in.  from  the  mastoid  tip. 

If  necessary,  firm  pressure  should  be  made  over  the  bone  and  the  com- 
parison  should  always  be  made  with  that  of  the  opposite  side.  It  should  be 
remembered  that  in  certain  nervous  individuals  tenderness  may  be  elicited 
from  a  sound  mastoid.  In  this  procedure  čare  must  be  taken  not  to  involun- 
tarily  move  the  auditory  canal,  for  in  cases  of  furunculosis  so  doing  may  cause 
the  patient  to  interpret  the  tenderness  of  the  canal  as  mastoid  tendemess. 

Tenderness  in  front  of  the  tragus  and  upon  movement  of  the  auditory 
canal  is  usually  elicited  in  cases  of  furunculosis. 

FUNOTIONAI«    EXAMINATIOK    OF    THE    BAB 

Acute  suppurative  cases  of  the  ear  and  mastoid  should  be  roughly  tested 
each  day  with  the  voice  and  watch.  An  increasing  deafness  usually  indi- 
cates that  the  disease  is  progressing;  on  the  other  hand,  steady  improvement 
in  the  hearing  indicates  usually  that  resolution  has  begun. 

Before  operating  on  any  chronic  suppurative  condition  of  the  middle  ear 
or  mastoid,  the  condition  of  absohite  deafness  should  be  determined  and 
the  reaction  of  the  semicircular  canals  obtained.  In  no  other  way  can  we 
eliminate  a  latent  disease  of  the  labvrinth  (see  Labvrintliitis). 


GEKEBAI.    AiPS    TO    DIAON0SI8 

'Vil* 

1.    Smears  of  Anral  Discharge. — A    knowledge*  of    the    infectiilg    micfo- 
organism  is  often  of  extreme  value  in  deciding  for  or  against  ah  operation 
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in  the  acute  cases.  Formerljr  cultures  were  taken,  but  these  were  found  to 
be  nearlj  always  inixed  infections.  It  has  now  been  dinicallj  found  that 
equall7  valuable  information  may  Tbe  obtained  by  examining  smears  of  the 
aural  discharge.  The  predominating  organism  in  the  smear  of  the  aural  dis- 
charge  is  U8ually  found  in  the  mastoid  pus  (obtained  at  operation)  in  pure 
culture.  The  streptococcus  and  the  streptococcus  mucosus  capsulatus  cases  are 
the  most  severe. 

The  streptococcus  mucosus  may  cause  grave  destruction  of  the  temporal  bone 
out  of  ali  proportion  to  the  clinical  sjmptoms,  and  I  believe  it  a  sound  surgical  princi- 
ple  to  operate  on  aH  cases  of  streptococcus  mucosus  infection  of  the  middle  ear  and 
mastoid  which  do  not,  within  a  week  after  the  first  paracentesis,  show  a  steacly  improve- 
ment. 

2.  Blood  Connts. — In  uncomplicated  cases  of  mastoiditis  the  blood  count 
ia  U8ually  normal  and  is  not  of  much  help  in  deciding  for  or  against  operation. 
However,  in  certain  cases  the  absence  of  an  abnormal  count  is  of  help  in  ruling 
out  a  complication  (sinus  thrombosis,  meningitis,  pneumonia,  etc.).  Bacon, 
however,  believes  that  a  rising  polynuclear  count  in  a  čase  of  mastoiditis  usually 
indicates  that  the  čase  is,  or  will  become  one  which  should  be  operated  upon. 

3.  Blood  Cultures. — ^Positive  blood  cultures  are  of  great  aid  in  the  diag- 
nosis  of  sinus  thrombosis,  provided  other  sources  of  positive  cultures  outside 
the  ear  can  be  excluded,  and  in  cases  where  the  diagnosis  of  sinus  thrombosis 
has  been  established  they  form  one  of  the  indications  for  the  resection 
of  the  jugular  vein.  Negative  blood  cultures  have  no  diagnostic  value.  In 
the  majority  of  instances,  ear  disease  plus  a  positive  culture  means  a  sinus 
thrombosis  if  other  sources  of  positive  culture  can  be  excluded  with  cer- 
tainty. 

4.  Z-raj. — X-rays  of  the  mastoid  have  now  been  perfected  so  that  in  con- 
junction  with  the  clinical  symptoms  they  give  valuable  information  as  to  the 
pathological  process  within  the  mastoid.  The  shape,  location,  and  character 
of  the  cells  in  the  mastoid  may  also  be  determined,  and  valuable  information 
may  be  elicited  before  operation  as  to  the  location  of  the  lateral  sinus.  Their 
greatest  value  is  in  differentiation  between  cases  of  furunculosis  and  mastoidi- 
tis which  show  swelling  and  edema  behind  the  ear,  and  in  which  a  view  of  the 
drum  cannot  be  obtained.  Pus  in  the  mastoid  is  indicated  by  an  abnormal 
doudiness  or  shadow  together  with  a  blurring  of  the  celi  outlines.  TJnfortu- 
nately,  to  get  good  mastoid  X-ray8  it  requires  an  expert  operator  and  one  skilled 
in  ita  special  technic. 
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This  operation  is  of  inmiense  importance  in  the  cure  of  acute  otitis  media 
and  acute  mastoiditis. 

8B 


t^  *.»n^  .Mjns  luodia,  wheii  the  membrana  tvrapani  is 
**'*  r^^^Irm^lh^  oiiu^  w^J»«^  ^^''*^"  ^''®  ^^^  '^  ^^  ^^  *^®  patient  suffers 


;i. 


In  HcMito  otiti«  media,  when  the  mastoid  sjmptoms  are  present. 


4       In  Hulmouto  raUrrhal  otitis  media,  wheii  fluid  (mucus)  persists  in  the 
fp      In  cases  of  otitis  media,  where  resolution  is  delayed  by  obstructed 

•*      In  aoute  exacerbation8  of  chronic  otitis  media,  where  pus  is  retained 

■.T.  t  o  sTtio  or  atrium. 

Amfttasical  Conaidcrations. — In  a  drum  needing  incision  the  normal  land- 
-*  .»-^>t    ^v  pAp?  ^4^)  of  the  membrane  are  obscured,  but  their  position  in  the 
i  ivf-  .N^-vi  antorior  portion  must  be  remembered  and  avoided.     It  must  also 
v  A  f '  \N'/«lH*nHl  that  the  drum  is  placed,  not  at  right  angles,  but  obliquely 
»      »v^    s^ui  «xi8  of  the  canal,  and  that  the  upper  part  of  the  membrane  is 
1%,-.  v»  :l;o  o|H»rator  than  the  lower  part.     The  inner  wall  of  the  middle  ear 
X  ^  s\:i  ^^  mnu  internal  to  the  drum  membrane,  and  this,  at  its  posterior  part, 
vN ..  *  ^'<  iho  tornmen  ovale  and  stapes  above  and  the  foramen  rotundum  below. 
'  'svvv  >H|vrturt>8  are  usually  protected  from  injury  by  the  overhanging  ledge 
v^    •   o  jHVitorior  canal  wall.     Through  the  upper  part  of  the  middle  ear  runs 
v^  vNvM^la  tviupani  nerve;  its  injury  is  occasional  and  trifling.     It  must  like- 
\\  *v  Iv  ivmoinbcred  that  Prussak's  space  is  almost  entirely  shut  off  from 
'K^  auinm  or  lower  part  of  the  middle  ear,  and  when  drainage  of  this  area  is 
i»v\A\^xin\v  tho  incision  must  be  carried  above  the  posterior  fold  and  well  into 
iNv^  uuMuhnina  flaccida.     Occasionally  the  jugular  bulb  lies  exposed  in  the 
ilvH^'  \\(  tho  middle  ear  and  rarely,  by  a  dehiscence  in  its  canal,  the  facial 
us^Ho  in  s(»parated  from  the  posterior  and  inner  part  of  the  middle  ear  cavitv 
l\\   H  lihrotis  membrane  only.     These  anatomical  anomalies  are  rare  and  need 
\\yi{  W  taken  into  serious  consideration.     In  general  then   the  posterior  and 
bwor  portions  of  the  dnun  membrane  are  available  for  incision. 
Initruments. — The  instnmients  necessary  are: 
1.     Aural  specula. 
ti.     Storile  cotton  swabs. 
i\,     Small  dull  ring  curet,  Bacon  model. 

4.  Aural  syringe,  small  pus  basin. 

5.  Paracentesis  knife. 
0.     Storile  cotton. 

7.  Sterile  boric  acid  solution. 

8.  Electric  head  light  or  head  mirror. 

The  knife  should  have  a  narrow  blade  !/»>  in.  long,  and  a  shank  and  handle 
of  about  6  in.  The  blade  and  handle  mav  be  in  one  straight  line  or  tho  shank 
an<l  knife  mav  be  set  at  an  angle  of  45°  on  the  handle.  Some  otologistn  believe 
that  with  the  angular  knife  they  can  better  see  the  line  of  the  incision.. 


INCISION   OF   THE    MEMBRANA   TTMPANI  99 

Anestlietic. — Myringotoiny  is  extreinely  painful,  and  unless  there  is  some 
strong  contra-indication  this  operation  should  always  be  performed  under  a 
general  anesthetic.  For  adults  nitrous  oxid  is  preferable;  for  children,  ether 
administered  to  the  primary  stage,  or  a  small  amount  of  chloroform — excep- 
tions  to  this  rule  being  infants  under  6  months  of  age.  If  the  patient  is 
under  an  anesthetic,  the  operator  can  proceed  with  greater  accuracy  and 
deliberation.  If  the  operation  is  attempted  without  an  anesthetic,  the  operator 
must  be  eontent  with  an  inaccurate  and  hurried  štab  at  the  drum  membrane, 
and  no  matter  how  great  the  patient's  fortitude  and  no  matter  how  firmly  he 
may  be  held,  a  flinching  movement  of  the  head  is  unavoidable. 

As  a  poor  substitute,  and  as  a  means  of  lessening  the  pain  when  the  gen- 
eral anesthetic  is  not  obtainable,  a  fresh  4  per  cent.  solution  of  cocain  in  equal 
parts  of  anilin  oil  and  95  per  cent.  alcohol  may  be  used  as  a  local  anesthetic. 
A  pledget  of  cotton  is  saturated  with  this  solution  and  packed  gently  against 
the  drum.  This  is  alIowed  to  remain  for  10  minutes.  Čare  must  be  taken, 
in  cases  in  which  there  has  been  a  previous  incision  or  a  large  perforation, 
that  the  solution  does  not  run  down  the  eustachian  tube  into  the  throat  and 
cause  acute  cocain  poisoning. 

It  is  beyond  the  province  of  this  article  to  discuss  the  various  merits  of 
ether  and  chloroform;  from  the  standpoint  of  the  operator  there  is  no  choice. 
Frcquently  in  children,  especially  in  the  neighborhood  of  New  York  City, 
acutely  inflamed  drums,  requiring  incision,  are  seen,  which  are  simply  part 
and  parcel  of  a  severe  infection  of  the  entire  respiratory  tract,  i.  e.  pharynx, 
trachea,  bronchi,  and  lungs.  At  the  onset,  signs  in  the  lungs  are  indistinct, 
only  to  develop  later. 

On  this  account  I  have  been  in  the  habit  of  using  chloroform  instead  of  ether, 
unless  the  lungs  can  be  niled  out  with  certainty.  While  perhaps,  on  general  theoretical 
^rounds,  the  routine  administration  of  ether  would  be  safer,  I  have  never  seen  any 
m  effpcts  from  the  use  of  chloroform  in  this  connection,  when  administered  8lowly, 
with  plenty  of  air  and  by  a  competent  anesthetist.  In  either  čase  only  a  small  amount 
of  anesthetic  is  necessarj. 

Preparation. — The  Instruments,  with  the  exception  of  the  knife,  must  be 
sterilized  by  boiling.  The  knives  are  sterilized  by  dipping  in  liquid  phenol 
and  then  in  alcohol. 

It  is  impossible  to  render  the  auditonj  canal  sterile.  It  may  be  efficiently 
cleansed  by  8yringing  it  with  a  warm  boric  acid  solution  and  drying  it  gently 
with  sterile  cotton  swabs.  Further  efforts  at  sterilization  are  inefficient  and 
unneco8sary. 

line  of  Incision. — This  should  be  a  curvilinear  incision,  beginning  below 
at  the  most  dependent  part  of  the  drum,  and  hugging  the  posterior  border, 
extending  upward  to  the  posterior  fold,  and  if  ShrapnelFs  membrane  is  in- 
volved,  through  the  posterior  fold  well  into  Priissak'8  space.  In  cases  of 
maatoiditis,  where  there  is  drooping  of  the  posterosuperior  canal  wall,  at  the 
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completion  of  the  above  incision,  the  blade  of  the  knife  Bhoald  be  tnmed 

upward  sod  backward,  and  tben  dravn  outward  a]ong  tbe  canal  wr11  for  the 

dintanoc  of  \^  in.,  iiicising  tbese  tissuca  to  tbe  bone. 

If  the  operator  19  inexperieiiced  oud  if  tbe  posi- 
tioD  of  tbe  landmarks  ia  doubtful,  tbe  dnim  ma;  be 
iiicised  from  the  umbo  dowDward  to  the  floor  of  tbe 
i^aiial.  Tbis  iucision  is  not  ideal,  biit  in  the  majority 
of  cases  fiiruishes  adeqiiate  and  usefol  drainage. 
Tbe  knife  should  be  held  in  tbe  band  like  a  pen,  tbe 
blade  upward.  It  ebould  be  inserted  tbrough  the 
entire  tbickness  of  tbe  drum  membrane  and  not  sim- 
ply  ecrateh  it3  surface.    Xeitber  should  it  be  inserted 

Fio  1  — dkcm  Mkmbbanb    too  far  tfarougb  tbe  drum  and  allowed  to  injure  the 

Showino    thb  RbluITIOM  of  1  ir  .1       ■  11      fm  -i. 

TBB  Landhabu  to  tbb    mucoua  memoraDe  01  tho  inuer  wall.   Ihecarvilmear 
UeoAi.  iNcuioN.  incision  forma  a  naiTow  flap  that,  when  puahed  out- 

ward  by  the  discharge,  gires  a  larger  apertnre  tban 
one  formed  by  puabing  apart  the  edges  of  a  perfectlj  straigbt  inciaioo. 

After  the  inciBion  there  is  ueually  free  bleeding,  the  blood  is  alloved  to  dot  in  th« 
canal  for  10  minutes  and  is  then  removed  with  the  syriiige.  If  this  ii  not  done,  it 
tends  to  remain  in  the  canal  and  defeat  the  end  of  the  operation,  i.  e.  free  and  imme- 
diate  drainage.  After  the  blood  clot  ia  removed,  a  plug  of  aterile  cotton  ia  loooelr 
placed  in  the  ear  to  be  changed  aa  fTequentl7  aa  it  becomea  Batnrated  with  tbe  dii- 
charge,  and  the  patient  is  placed  on  irrigations  of  a  boric  acid  or  a  normal  salt  solntion. 
The  ear  ahould  be  irrigated  at  first  at  3-hour  intervab  and  latei  lesa  freqnently  as  the 
discharge  leesens. 

Sani^rt  of  X;ringoto]ny. — dislocation  of  the  stapes,  febfobatiom 

OF  THE  OVAL  W1NI>0W  W1TH  8UB8B<JUENT  INVOLVEMENT  OF  THB  LABT- 
BINTH. — The  two  factors  cauaing  tbis  are:  (a)  tbe  clum8y  inexperienced 
operator;  (b)  incising  the  dnim  from  above  downward  instead  of  from  below 
upward,  and  carrving  the  knife  too  far  invvard  at  the  start,  engaging  tbe  stapes 
and  tearing  it  oiit  of  the  oval  window.  Thia  danger  ia  remote  as  tbe  stapes  is 
usual]y  protected  by  the  facial  ridge. 

PERFORATION  OF  THE  JUGULAR  BULB  FACIAL  NEBVB  OB  INNEB  WAIX 
OP  THE  MIDDLE  EAR. — Thesc  daiigcrs  are  extremely  rare  and  can  be  caused 
oniv  by  cxtrpnie  roiighness  or  congeiiital  malformations  of  the  middle  ear. 

FRACTURB  OP  THE  MANUBBIUM  OF  THE  MALLEU8. — This  accident  may 
be  cauBcd  by  an  inexperienced  operator  incising  the  center  of  tbe  dram  instead 
of  its  posterior  bordcr, 

INCISION  OF  THE  CANAL  WALL.— The  most  frequent  mistakes  are:  (1)  A^ 
tcmptitiK  to  inctsi-  a  red  and  swollen  posterior  oanal  wal1  instead  of  the  dram.  Thil 
nitstnkc  otftriim  wli<'ti  the  inenibraiiH  tyinpani  secms  to  sbade  insenaihlr  into  the  poa- 
trriiir  oitinl  uiill,  no  line  of  demarcation  apparontl^  visible.  This  can  amaKr  b* 
avoidcd  as  fo)lowB: 
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Observe  carefuUj  the  juncture  of  the  drum  with  the  floor  of  the  canal, 
and  at  the  posterior  part  this  line  will  be  seen  to  curve  upward,  and  an  im- 
aginarj  semicircular  line  projected  upward  from  this  point  will  give  us  the 
posterior  border  of  the  drum  membrane.  Kerrison  (3)  avoids  this  error 
by  searching  for  the  hammer  handle,  whieh  is  recognized  by  a  linear  depres- 
sion  in  the  bulging  drum  membrane.  He  then  makes  his  incision  1^  mm. 
posterior  to  this. 

2.    INADEQUATE    INCISION   OF   THE   MEMBBANE. — Inadequate  or  partial 

incision  of  the  drum  membrane. 

In  some  cases  of  otitis  media,  where  the  process  has  been  a  slow  one  and 
mild  in  character^  the  drum  becomes  considerablj  thickened.  In  these,  unless 
the  operator  is  careful,  he  is  apt  to  incise  the  outer  layer  instead  of  the  entire 
thickness  of  the  drum.  Considerable  force  is  often  required  to  push  the  knife 
through  the  thickened  drum.  When  this  has  been  successfullj  accomplished, 
the  operator  has  the  sense  of  cutting  through  a  soft  leathery  substance  into  a 
f  ree  cavity  beyond. 

A  short  incision  is  often  caused  by  a  premature  withdrawal  of  the  knife. 

Besnlti :  Behavior  of  Dram  af ter  Incision.— No  apprehension  need  be  ex- 
perienced  of  leaving  a  permanent  perforation.  The  major  part  of  the  incision 
heals  in  from  24  to  48  hours,  leaving  a  small  opening  for  drainage,  which 
heals  later.  Severe  pain  is  almost  immediately  relieved  and  immediate  drain- 
age  is  established.    Be-incision  is  necessary  in  a  certain  number  of  cases. 


FUBUNOLE  OF  THE  AUDITOBV  OANAL 

{Otitis  Extema  Circumscripta) 

Incision  of  a  furundo  of  the  extemal  auditory  canal  is  indicated  in  the 
following  cases: 

1.  In  the  stage  of  abscess  as  indicated  by  fluctuation,  redness  and  pouting 
of  the  furuncle. 

2.  Before  the  stage  of  pus  formation,  where  pain  is  extreme  and  not 
relieved  by  other  measures. 

A  furuncle  is  an  infection  of  a  sebaceous  gland  in  the  fibrous  canal  wall. 
The  bottom  of  the  gland  rests  almost  against  the  cartilago  so  that  incision 
flhould  be  carried  down  to  the  cartilage  to  drain  it  effectively.  The  extreme 
pain  is  accounted  for  by  the  rich  nerve  supply  and  the  unyielding  nature  of 
the  Burrounding  tissues.  I  prefer  to  postpone  incision  until  the  stage  of 
abflcess  formation,  unless  forced  to  do  otherwi8e  on  account  of  the  extrerae  pain, 
for  nature  by  that  time  has  erected  her  barriers  of  resistance,  and  subsequent 
infection  of  the  surrounding  tissue  is  less  likely. 

Instmmentt. — The  instruments  nece88ary  for  the  incision  of  a  furuncle  are : 

1.  Those  used  for  examination  of  the  drum  (see  page  9t3). 

2.  Furuncle  knife.     This  resembles  a  myringotomy  knife,  but  the  blade 
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»    ^  >   «^'4.11^  \\\\w\\  hoavier  to  cut  through  the  more  resistant  tissues. 
K  ,  L.^v^  lv^u\v  ttti  ordiiinry  myringotomy  knife  may  be  used. 

vk|"»MM\¥  hi»|»«iiiiUon.-  -1.     The  ear  is  sjringed  with  a  warin  boric  acid 
!»u.'»u  .4h\l  oHor\vard  dried  and  swabbed  out  with  95  per  cent.  alcobol. 

Vu  «uoslln'tIo  is  neces8ary  (see  Myringotomy).     Local  anesthetics  are 

T^ohulo.  \Vitli  the  patient  under  the  anesthetic,  as  large  a  specuhim  as 
|u».SMlhlo  in  iiitroduced  into  the  eanal  until  the  funincle  comes  into  view.  The 
k  hi  to  irt  th(Mi  carefully  introduced  with  the  edge  toward  the  funincle  until 
thu  point  passes  just  beyond  its  inner  border.  The  point  Is  then  pressed 
tinuly  into  the  funincle  and  the  knife  withdrawn,  incising  the  tissues  of  the 
furunole  down  to  the  cartilage,  opening  well  into  the  abscess  cavity.  The 
small  curet  is  then  inserted,  the  cavity  gently  curetted,  and  the  "core,"  if 
any,  of  the  abscess  removed.  A  small  wick  of  gauze  is  placed  in  the  cavity  and 
a  wet  dressing  (aluminum  acetate  10  per  cent.)  applied  to  the  ear  and  al- 
lowed  to  remain  for  24  hours.  The  dressing  is  then  removed  and  the  ear 
irrigated  every  3  hours  with  a  wann  boric  acid  solution. 

Eecurrence. — There  is  a  tendency  for  the  tissues  of  the  canal  to  become  re- 
infected  unless  the  irrigations  are  kept  up  for  some  tirne,  and  an  occasional 
application  of  95  per  cent.  alcohol  made  to  the  canal.  It  is  needless  to  state 
that  the  general  resistance  of  the  patient  should  be  increased  by  appropriate 
general  treatment.  I  have  found  the  use  of  a  mixed  staphylococcus  vaccine 
(stock  vaccine)  especially  useful  in  the  prevention  of  re-infections. 
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Operating  Table. — The  usual  operating  table  is  too  low.  For  the  operator  of  aver- 
age  height  the  table  top  should  be  about  36  in.  from  the  floor.  In  addition  to  the  table, 
several  small  sand  bags  should  be  available  for  the  adjustment  of  the  patient's  head 
and  shoulders. 

Instrument  Table. — This  is  usually  a  flat  table  about  36  in.  by  20  in.  On 
this  the  Instruments  should  be  conveniently  arranged  in  a  stated  manner. 
When  an  instrument  bas  been  used  it  is  immediatelv  cleaned  by  the  instru- 
ment nurse  and  laid  in  its  accustomed  plače  on  the  table.  In  this  way  the 
operator  can  teli  at  a  glance  the  exact  location  of  his  instniments,  and  the 
consumption  of  valuable  tirne  in  hunting  for  them  is  avoided. 

Anesthetisfs  Shield. — The  following  device  bas  been  used  for  the  past  year 
with  great  satisfaction  at  the  New  York  Eve  and  Ear  Infirmary.  It  consists 
of  a  metal  sheet  G^/^  in.  by  9  in.,  swung  from  one  end  by  a  metal  frame.  This 
frame  consists  of  a  horizontal  and  a  vertical  portion.  The  horizontal  portion 
is  slipped  under  the  pad  on  the  operating  table,  at  the  patient's  head,  and  the 
metal  sheet  swung  over  so  that  it  rests  on  the  patient's  face,  with  its  edge 
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about  an  inch  in  front  of  the  patient's  ear.  The  sheet  supports  the  towel8 
and  the  hand  of  the  assistant  holding  the  retraetor.  It  gives  the  anesthetist 
at  aH  times  a  good  view  of  the  patient's  face  and  lessens  the  chances  of  wound 
infection  from  this  source. 

Local  Prcparation,— 1.  Shave  the  head,  including  hair  for  an  area  of  2 
in.  around  the  ear.  Irrigate  the  auditory  canal  with  a  warm  biehlorid  solution 
1 :5,000.    Nurse^s  hands  are  now  sterilized. 

2.  Scrub  above  area  with  green  soap,  sterile  water,  and  then  alcohol  and 
ether.    Fhish  with  a  biehlorid  solution  1 :1,000. 

3.  Tampon  canal  with  sterile  gauze,  apply  wet  dressing  biehlorid  1 :2,000 
and  usual  mastoid  bandage. 

When  the  patient  has  been  placed  on  the  table,  the  bandage  is  carefully 
removed  by  the  anesthetist  without  touching  the  dressing,  and  the  first  assistant 
removes  the  dressing,  surrounds  the  field  with  sterile  towels  and  applies  tinc- 
ture  of  iodin  to  the  operative  field. 

Ordinarj  Mastoid  Dressing. 

1.  Canal  packing,  fine  gauze,  ^  in.  wide  by  6  in.  long. 

2.  Mastoid  packing,  2  pieces,  i/^  in.  wide  by  18  in.  long. 

3.  Crescentic  piece  of  gauze  to  be  placed  over  mastoid  wound. 

4.  Fluff  gauze,  1  piece,  36  in.  by  18  in. 

5.  Cotton  wadding,  4  in.  square  by  1  in.  thick. 

6.  Bandage,  10  yds.  long  by  2  in.  wide. 
Sinus  Thrombosis  (Neck)  Breseing. 

1.  Three  flat  gauze  pads,  4  in.  by  8  in. 

2.  Oauze  roller,  4  in.  by  5  yds.,  containing  6  layers  of  gauze. 

3.  Cotton,  8  in.  by  14  in.,  1  in.  thick. 

4.  Two  bandages,  15  yds.  by  2  in. 

Uastoid  Sponges — These  are  conveuient  for  sponging  in  the  interior  of  the 
mastoid  wound.  They  are  easily  formed  by  cutting  gauze  9  in.  square.  Each 
square  is  then  grasped  in  the  center  and  pullcd  through  the  fingers,  forming  a 
narrow  piece  of  irregularly  folded  gauze.  The  pieces  are  wrapped  in  packages 
and  sterilized  ready  for  use. 

Solutions. — The  solutions  necessary  on  the  instrument  table  are: 

1.  Boric  acid  solution  (saturated)  in  a  flat  metal  dish  for  cleaning  in- 
struments. 

2.  Warm  normal  salt  solution. 

3.  Adrenalin,  1:1,000  (radical  operations). 

Preparation  of  Operator. — The  ordinary  Gperator's  and  assistant^s   rubber 
gloves,  operating  gowns,  and  face  masks  are  suitable. 
Instrninents. — for  simple  mastoid. 

1.  Paracentesis  knife. 

2.  Aural  specula. 

3.  Aural  applicator  and  cotton. 

4.  Syringe   (rubber  or  metal)   and  pus  basin. 
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5.  Scalpels  (2)  kept  in  aloohoL 

6.  Artery  clamps  (12-18), 

7.  Retractors,  2  sharp  small  1  in.  or  self-retaining  (Jansen)  (Allport). 

8.  Periosteal  elevator,  Langenbeck's. 

9.  Probes,  large  and  small,  grooved  director. 

10.  Mallet  (wood  or  metal). 

11.  Chisels,  Whiting  pattern,  3  sizes. 

12.  Gouges,  Whiting  pattern,  3  sizes,  and  1  small  gouge  for  labjrinth. 

13.  Rongeur  forceps  (4). 

Bayne's  pattem. 
Brandegee'8  pattem. 
Mathieu'8  pattem. 
Bacon's  pattem. 

14.  Curets  (12). 

6  Sprats  or  Volkmann,  sizes  O  to  5, 
6  Kichards,  sizes  O  to  5. 
16.     Forceps. 

2  plain. 

2  mouse-toothed. 

16.  Scissors. 

1  straight. 

1  curved  on  flat. 

17.  Needles,  No.  6  Hagedom  and  needle-holder  (universal),  or  Michel 
clamps  and  instruments. 

MI8CELLANE0U8. 

6  safety  pins  for  towels. 

Plain  and  iodoform  gauze  (5  per  cent.). 

Silkwomi-gut. 

No.  2  plain  gut  ligatures. 

Bone  wax. 

Extra  sterile  towels. 

FOR  RADICAL  MA8T0ID. — In  addition  to  above : 


1.     Flap  knives  ■* 


1  sharp. 

1  probe  pointed. 

2.  Wliiting  retractor  or  Stacke  retractor. 

3.  Yankaiier's  enstachian  curets  (3). 


FOR  8KIN  GRAFTING. 


1.  Pipet. 

2.  Small  cotton  pledgets  rolled  in  aristol, 

3.  Two  strips  narrow  packing,  plain, 


SPECIAL  TECHNIC  IN   AURAL   CASES  105 


On 

an  extra  table: 

1. 

Skin  grafting  razor. 

2. 

1  pair  graft  scisaors. 

3. 

4  glasa  slides^  2  in.  by  4  in. 

4. 

2  spatulas. 

2  teasers. 

2  packers. 

6. 

1  bowl  of  warm  normal  salt  solution. 

6. 

6  towel8. 

Adhesive  plaster. 

Silver  foil. 

7. 

Leg  dressing. 

FOB  LIGATION  OF  JUGUL AB  VEIN.  — In  addition  to  mastoid  instriunents. 

-t       \  JI  J  No.  2  plain  catgut,  several  tubes. 

[No.  1  iodized  catgut^  several  tubes. 

2.  Wide  iodoform  packing. 

3.  Long  sandbag. 

4.  Cigarette  drain. 

5.  6  extra  hemostats. 

FOB  BBAIN  CASES. 

1.  Mastoid  instruments. 

2.  6  extra  hemostats. 

3.  Brain  knife. 

4.  ^^hiting^s  encepbaloseope. 

6.  Brain  retractors  (2). 
6.  Cigarette  drains. 

FOB  LUMBAB  PUNCTUBB. 

1.  Luer  syringe. 

2.  Long  needles  with  sharp  stilet,  1  mm.  inside  bore. 

3.  CoUodion. 
Cotton. 

4.  Green  soap. 
Sterile  water. 
lodin. 
Alcohol. 


for  Skin  Orafts. 

1.  Shave  area  (thigh). 

2.  Scrub  thoroughly  with  green  soap  and  water. 
3i     Flush  with  sterile  water. 

4.  Flush  with  alcohol. 

5.  Flush  with  bichlorid  1 :2,000. 
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6.  Flush  with  saline. 

7.  Applj  sterile  dressing. 


U8E  OF  nniiBnuEms 

Hutoid  Cnret — Mastoid  curets  are  of  two  tjpes,  the  apoon-ahaped  curet, 
of  which  the  Volkmana  curet  is  tjpical,  and  the  boivl-sliaped  curet,  of  which 
the  Whiting  and  Richards  curets  are  examples. 

To  do  satisfactorj  bone  work  curets  should  be  sharp. 
They  must  be  refiharpened  as  frequent- 
jl  A  A  /%         ]y  as  is  necessar;  to  keep  the  edges  in 
I  W   W   ^w  keen   eondition.     Čare  must  be  taken 

't    n     B  that  they  are  sharpened  by  grinding  the 

/  I     m  inner  surf ace  of  the  Bpoon  or  bowl,  and 

not  sirap]y  by  grinding  away  their  ex- 
temal  periphery. 

To  work  witb  a  dull  curet  ib  tedioue  to 
the  operator  and  danf;erous  to  the  patient. 
This  may  scem  paradoxica1,  but  the  force 
reguircd  to  make  a  dull  curet  do  its  work 
iB  a  raenace  to  the  dura  or  sinua,  Bhould  the 
instrument  alSp  or  acoidental]y  encounter 
one  of  these  structures  out  of  its  normal 
position.  It  iB  a  sound  opcrative  ajtiooi  in 
doing  maBtoid  work  t«  use  aB  lar^  an  in- 
Btrument  as  can  efficiently  work  in  the 
operative  ca  vi  tj. 

To  American  otologists  must  be 
given  the  credit  for  the  development  of 
the  technic  witb  the  curet  and  the 
rongeur  forceps. 

The  curet  should  not  be  used  to  pry  Hway  largc  pleces  of  bone  in  a  haphazard 
manner,  but  has  certain  definite  ušes  which  the  writer  will  endeavor  to  describe,  They 
are  aa  follow8 : 


1.  A8  A  PLANINO  INSTBUMBNT.— This  is  useful  to  break  down  masses 
of  celi  partitions  where  the  bone  is  fair!y  soft.  E^amples  of  this  are  seen 
in  the  eompletion  of  the  initial  groove  and  the  rcmoval  of  the  cellular  tissue 
from  tho  antrum  backward  between  the  knee  of  the  sinus  and  the  dura.  The 
work  is  done  with  the  cxtremity  of  the  instrument.  The  curet  is  held  with 
the  bowl  toward  the  operator,  and  the  hand  of  tho  operator  well  up  tOward 
the  top  of  the  handle.  The  curet  is  held  in  the  fingera,  and  the  thumb  ia  either 
hraced  against  the  top  of  the  handle  or  eise  is  aiding  the  fingera  in  their  grasp. 
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The  motion  ia  a  koeing  motion,  toivard  the  operator,  with  tigLt  preasure  on 
tlio  bone.  Tliia  is  rapidly  and  freqiientl_y  repeated.  It  ia  accomplished  chieflv 
b^  tlie  wri8t,  biit  partiv  by  a  moveiueiit  of  tbe  fiiigers. 

2.    AS  A  BOTABT  COTTINO  INSTRUMENT. — It    is    thua    uaed    to    remove 


PiQ.  4.— Tbb  Cdbbt  a 


small,  projecting  pieces  of  bone,  or  ia  effieient  in  removing  thin  lavera  of  bone 
overlyiBg  tbe  vital  atnicturea  Whi1e  not  as  rapid  as  tbe  first  metbod,  tbis  is 
safer.  Tbe  curet  is  grasped  ehiefly  with  tbe  index  finger  and  tbumb,  tlie 
tips  of  tbe  otber  fingera  holding  tbe  inatrnmcnt  againat  tbe  tbenar  emineace. 


Fto.  5. — Trm  Gurkt 


The  curet  ia  beld  at  ita  desired  location  by  tbe  tbumb  and  index  finger  of 
tlie  otber  band,  and  tbe  bone  seraped  away  by  a  rapid  rotary  motion  of  tbe 
wrist.  Ilere  tbe  aide  and  not  tbe  extreniity  of  tbe  curet  does  tbe  work.  In 
ibis  mnuner  tbe  curet  may  also  be  uaed  aa  a  boriug  instrument,   but  tbia 


108 


THE  EAE  AND  ADJACENT  STRUCTURES 


should  be  done  sparinglj  and  only  bj  experienced  .operators,  as  there  is  danger 
in  penetrating  the  underlying  structures.  In  this  rotatory  movement,  properlj 
executed,  the  direction  of  the  force  applied  to  the  instrument  is  parallel  to 
the  vital  structures  beneath  the  bone,  and  if  the  instrument  slips,  these  are  in 
less  danger  of  being  injured  than  if  the  force  be  applied  directljr  against 
them. 

3.    FOB  BEMOVING  PABTICLEB  OP  BONE.— The  curet  may  also  be  prop- 
erly  used  for  prying  small  thin  pieces  of  bone  away  from  the  dura  or  sinus. 

Small  pieces  only  are 
taken  away  at  a  time, 
and  only  enough  re- 
moved  in  this  manner 
to  enable  the  operator 
to  easily  use  the  ron- 
geur  forceps. 

TYPES. — T  he 
Volkmann  curet  is 
useful  both  in  the  sim- 
ple  and  radical  opera- 
tions.  The  curets  of 
the  Richards  type  find 
their  special  field  in 
the  radical  operation. 
The  Richards  curet  is 
made  with  a  heel  which  can  be  effectively  used  as  a  fulcrum^  When  used  as  a 
planing  instrument,  the  face  of  the  curet  should  be  kept  as  parallel  to  the  bone 
as  is  possible,  and  the  bone  rapidly  removed  in  thin  shavings.  The  intelligent 
use  of  this  instrument  eliminates  to  a  marked  degree  the  necessity  for  a  chisel 
in  the  radical  operation. 

By  using  the  bone  or  fingers  as  a  fulcrum  and  by  a  dipping  and  upward 
movement,  the  operator  can  plane  away  the  bone  from  the  interior  of  the 
cavity,  working  from  within  outward.  This  type  of  curettage  is  especially 
useful  in  lowering  the  facial  ridge,  the  outer  wall  of  the  hypotympanum,  and 
in  removing  the  outer  anterior  wall  of  the  attic. 

Kongenr  Forceps. — These  instruments  are  the  tirne  savers  in  a  mastoid 
operation.  They  have  one  main  function,  to  bite  away  projecting  or  over- 
hanging  portions  of  bone.  The  fragment  to  be  removed  should  be  grasped 
firmly  by  the  blades  of  the  instrument,  and  as  they  are  closed  the  rongeur 
should  be  prevented  from  slipping  by  the  thumb  and  finger  of  the  other  hand. 
The  fragment  should  be  cut  through  cleanly,  and  there  should  be  no  wrench- 
ing  or  twi8ting  motion,  as  this  is  liable  to  extend  a  line  of  fracture  outside 
the  fragment  to  be  removed.  Occasionallv  the  rongeur  is  used  as  a  curet,  i.  ©• 
one  blade  engaged  firmlv  and  the  other  drawn  toward  it  with  a  scraping 
motion.     To  save  time  the  operator  sliould  use  a  rongeur  whenever  he  can 
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safelj  do  so.     The  clanger  in  the  Injudicious  use  of  this  instrument  is  ths 
pinching  or  tearing  of  the  dura,  sinUB  or  nerve. 

Chiieb  and  Oongret. — These  are  of  varioue  type8  and  sizes.  Personallj  I 
have  found  the  Whitiiig  pattem  the  most  8ati8factory.  The  jarring  of  the 
head  by  the  repeated  impact  of  the  maHet  againet  the  chisel  is  a  considerable 


Fia.  7. — Bacx>n'b  Ronobdr  Fobceps. 


factOT  in  operative  shock  and  in  the  disBemination  of  aeptio  foci  to  various 
parts  of  the  body.     To  obviate  this  the  chisels  and  gouges  should  alwajB  be 
sharp,  and  should  be  used  oiiIy  when  the  bone  cannot  be  readity  removed  by  an^ 
other  instrument.     When  used  with  discretion,  they  form 
a  moat  valuable  adjunct  to  the  curet  and  rongeur  forceps. 
\Vhen  operating  on  an  ebumated  or  sclerotic  bone,  they  are 
indispensable. 

It  haa  be«i  an  obaervetion  of  mine  that  the  postoperative  pain 
and  discomfort  bear  quite  a  direct  relation  to  the  degree  to  which 
a  chisel  or  gonge  has  been  used.  In  emplojing  them,  the  bone 
should  be  removed  in  thin  larere  by  Itght  and  oft-repeated  tapa  of 
the  mallet,  and  as  a  rule  the  chiael  or  govge  shoutd  be  held  as 
nearly  parallel  as  possible  to  the  vital  structure  iinderlying  the 
bone.  Pet8oually  I  prefer  an  instrument  with  a  fairly  large 
handle,  i.  e.  of  the  Whiting  tjpe.  Other  operators  favor  chisels 
and  gougea  having  no  handles  (Schwartzc).  It  is  coavenient  to 
have  4  or  5  sizes  of  each,  altbough  I,  for  the  past  4  ^eers,  have  used 
but  S  sizes,  large  and  smal). 

If  the  operator  w!8hes  the  chiael  to  engage  the  bone  rather 
deeply,  he  should  turn  the  flat  side  toward  the  bone.  Then 
at  each  tap  the  chisel  will  penetrate  a  little  more  deeply  iuto 
the  bone. 

If  he  visbes  to  take  o£F  a  very  thin  sbaving,  and  ia  fear 
fnl  of  penetrating  the  deeper  structiires,  he  should  chisel 
witb  the  beveled  edge  tumed  toward  the  bone.  The  chisel 
then  haa  a  tendeticy  to  cut  the  bone  parallel  to  ite  surface 
instead  of  penetrating  more  deeply.  *^MA8^J^^CHr»EL 

Other  special  inetniments  will  be  mentioned  in  describ-        and  GonuE. 
ing  the  operative  procedures  reqiiiring  their  uae. 

In  eondunon,  it  is  hardljr  neceesarj'  to  call  attrntion  to  the  danf^cr  of  injuring 
Aa  rin^  dna  or  facial  nerve  by  the  slipping  of  a  chisel  or  gougc,  and  to  ita  remeiij. 
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1.  e.  graspiug  the  instrument  firmly  in  the  hand  and  using  the  mallet  with  gentle  and 
freguent  taps,  The  operator  should  train  himself  to  look  not  at  the  mallet,  but  at  the 
point  of  the  instrument.  • 


BEMOVAL  OF  FOBEION  BODIES  IN  THE  EAB 

Indications. — AH  foreign  bodies  that  cannot  be  removed  througli  tho  au- 
ditory  canal  witliout  injury  to  the  drum  membrane,  or  extreme  laceratiou  of 
the  auditory  canal,  require  operative  treatment-  These  are  the  hard  solid 
bodies  (beads,  buttons,  etc.)  which  almost  completely  fiU  the  canal  and  whicli 
have  been  pushed  in  beyond  the  isthmus.  Operative  treatment  is  often 
made  necessary  by  the  inexperienced  eflForts  of  the  previous  attendant. 

Operation prepabation  of  patient. — See  Aciite  Mastoiditis. 

INSTRUMENTS. — The  instrumenta  necessary  are  those  employed  for  mas- 
toid  operation,  and  in  addition: 

(1)  Foreign  body  hook. 

(2)  A  pair  of  strong  angular  forceps. 

TECHNic. — A.  The  regiilar  incision  for  the  mastoid  operation  is  made 
(omitting  the  horizontal  incision),  and  the  anterior  periosteal  flap  elevated  as 
far  forward  as  the  posterior  canal  wall. 

B.  The  posterior  and  upper  part  of  the  membranous  canal  is  care£ully 
separated  from  the  bone  with  a  small  curet  or  periosteal  elevator. 

C.  The  canal  is  now  held  forward  with  a  narrow  retractor  and  removal 
of  the  foreign  body  is  attempted  with  forceps  or  curet. 

D.  If  the  above  method  of  removal  is  unsuccessful,  enough  of  the  postero- 
superior  canal  wall  is  cut  away  to  gain  free  access  to  the  foreign  body.  In 
čase  the  body  has  been  pushed  within  the  tympanum  and  cannot  be  extracted 
by  this  last  procedure,  the  tympanic  cavity  must  be  opened  after  the  manner 
of  a  radical  operation. 

E.  When  the  foreign  body  has  been  removed,  the  membranous  canal  is 
replaced  and  the  posterior  wound  sutured,  the  canal  snugly  packed  with  sterile 
gauze,  and  the  usual  mastoid  dressing  is  applied.  The  canal  packing  is  re- 
moved in  three  or  four  days,  and  the  posterior  dressing  can  usually  be  dis- 
pensed  with  in  a  week  to  ten  days,  provided  primary  union  has  taken  plače.  If 
the  posterior  dressing  is  taken  off  too  early,  before  union  has  become  firm, 
sagging  of  the  ear  is  apt  to  occur. 

WOnNDS  OF  THE  EAB 

For  lacerated  wounds  of  the  anricle  and  auditory  canal,  the  ear  should 
undergo  the  usual  operative  preparation.  (See  Mastoid  Operation.)  Under 
a  general  anesthetic,  if  necessarv,  and  witli  aseptic  precautions,  the  edges  of 
the  wound  must  be  approximated  with  interrupted  silk  sutures.    These  sutures 


THE   ŠlMPLE   MASTOID  OPERAtlON  lil 

should  not  include  the  perichondrium.  If  the  fibrous  canal  has  been  torn  f  rom 
its  bony  attachraent,  it  should  be  replaced  and  snuglj  packed  witli  sterile 
gauze.  A  10  per  cent.  aluminum  acetate  wet  dressing  is  applied,  a  flat  com- 
press  being  placed  behind  the  ear,  another  over  the  ear,  and  over  this  the  usual 
mastoid  dressing. 

Bullet  ivounds  of  the  ear  are  treated  in  the  same  manner. 

For  the  removal  of  buUets,  splinters,  etc,  see  Foreign  Bodies.  Their  im- 
mediate  removal  is  indicated. 


THE  8IMPLE  KASTOID  OPERATION 

(Simple  M<istoidectomy,   Complete   Mastoid   Operation) 

The  object  of  this  operation  is  twofold,  first  to  eradicate  a  suppurative 
fociis  in  the  antrum  and  mastoid  cells,  and  second  to  cure  the  acute  otitis  by 
inereased  drainage  of  the  middle  ear.  This  is  accomplished  by  removing  the 
mastoid  cortex,  widely  opening  the  antrum  and  by  a  thorough  exenteration  of 
the  diseased  mastoid  cells,  forming  one  large  cavity  which,  at  its  upper  and 
anterior  part,  communicates  with  the  middle  ear  by  the  aditus. 

Ali  cases  of  acute  mastoiditis,  secondary  to  acnte  otitis  media,  may  clini- 
cally  be  divided  into  two  classes: 

1-  Those  that  recover  under  palliative  treatment,  i.  e.  myringotomy,  irri- 
gations,  rest  in  bed,  catharsis,  etc. 

2.     Those  that  require  operation. 

In  private  practice,  aboiit  70  per  cent.  of  the  cases  of  acute  mastoiditis 
are  cured  by  the  above  measures  without  mastoid  operation.  The  remaining 
*J0  per  cent.  require  operative  treatment.  In  hospital  and  di8pen8ary  practice 
the  percentage  of  cases  requiring  operation  is  much  higher,  owing  to  unhy- 
gienic  surroundings  and  lowered  resistance. 

Indications. — In  the  major  i  ty  of  cases  we  can  lay  down  no  hard  and  fast 
rules  for  operative  interference,  but  in  determining  the  operative  cases  of 
mastoiditis  we  must  take  into  consideration  the  following  factors: 

1.  Duration  of  the  process. 

2.  Condition  and  appearance  of  the  drum  membrane  and  canal  wall. 

3.  Character  and  amount  of  discharge. 

4.  Mastoid  tenderness  and  edema. 
6.     Pain. 

6.  Temperature. 

7.  Inciting  micro-organism. 

8.  General  constitutional  symptoms. 

9.  Symptoms  of  intracranial  complications. 

1.  DURATION. — The  longer  a  mastoiditis  has  existed  (without  8teady  improve- 
ment)  the  poorer  the  prognosis  as  regards  cure  without  an  operation.    It  must  be  re- 
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membered  also  that  the  restoration  of  hearing  is  more  rapid  and  more  oomplete  in 
those  cases  operated  on  soon  after  onset  than  in  those  operated  on  later  in  the  disease, 
aa  will  be  seen  further  on.  The  duration  and  persistence  of  the  local  svmptoms,  aucb 
as  pain,  tendemess,  discharge,  are  important  operative  indications. 

2.  APPEABANCE  OF  THE  DRUM  MEMBRANE  AND  CANAL  WALL. The 

drum  membrane^  in  cases  of  acute  mastoiditis  of  considerable  duration,  is  apt 
to  have  a  thickened  and  soggj  appearance.  A  thick  and  B0ggy  drum  mem* 
brane,  that  8hows  no  tendency  toward  resolution,  especially  when  accom- 
panied  by  a  profuse  discharge,  is  a  fairly  characteristic  8ymptom  of  a  marked 
suppurative  condition  of  the  mastoid  proeess,  and  usually  calls  for  operation. 
Drooping  or  sagging  of  the  posterosuperior  canal  wall  adjacent  to  the 
drum,  when  present,  is  pathognomonic  of  suppuration  in  the  mastoid  antrum 
and  adjacent  cells,  and  is  a  positive  indication  for  operation.  Čare  must 
be  taken  not  to  confuse  true  sagging,  which  is  due  to  an  exten8ion  of  the  in- 
flanimation  to  the  periosteum  of  this  region,  with  the  swelling  of  a  furuncle, 
or  with  a  diffuse  8welling  of  the  canal  wall,  sometimes  seen  in  cases  in  which 
the  irrigations  have  been  too  hot  or  too  frequent.  It  usually  develops  2  or  3 
weeks  after  onset ;  in  exceptional  cases,  earlier.  Its  absence  is  of  no  negative 
value,  for  many  cases  of  operative  mastoiditis  have  no  drooping  of  the  canal 
walL 

3.  AURAL  DI8CHARGE. — Much  can  be  leamed  by  observing  the  amount 
and  character  of  the  aural  discharge. 

1.  Amount. — Immediately  after  incision  we  expect  and  desire  a  profuse 
discharge.  This  should  gradually  grow  less,  stopping  usually  in  from  10  day8 
to  2  weeks.  If,  on  the  contrary,  it  grows  more  aud  more  profuse,  it  indicates 
a  gradual  involvement  of  the  mastoid  cells.  A  very  profuse  discharge  of  3 
or  more  week8'  duration  usually  indicates  a  mastoiditis  demanding  operation. 
This  profuse  discharge  is  invariably  accompanied  by  other  signs  of  mastoidi- 
tis, but  often  the  experienced  observer  can  make  the  diagnosis  on  this  symptom 
alone. 

Diminution  in  the  amount  of  the  discharge,  accompanied  by  a  lessening  in 
the  local  and  constitutional  8ymptoms,  indicates  that  resolution  is  taking  plače. 

On  the  contrary,  diminution  in  the  discharge  accompanied  by  an  increade 
in  the  local  and  constitutional  symptom8,  denotes  inadequate  drainage  either 
of  the  middle  ear  or  mastoid  proeess.  If  no  change  for  the  better  follows 
immediate  myringotomy,  the  mastoid  proeess  is  at  fault  and  operation  is 
indicated. 

2.  CiiARACTER. — Thick  creamy  pus  in  the  auditory  canal  usually  denotes 
mastoiditis.  If  this  is  of  a  dirty  greenish  color,  operation  is  U8ually  inevi- 
table.     The  absence  of  pus  of  this  character  does  not  rule  out  mastoiditis. 

The  pneumococcus  and  the  streptococcus  cases  are  frequently  characterized 
by  a  profuse  bloody  serous  discharge.  A  fetid  odor  from  the  discharge  in  an 
acute  čase  indicates  an  extremely  virulent  proeess  with  bone  necrosia. 

4.  PAIN. — The  persistence  of  deep-seated  pain  in  the  ntiastoid  prooess  or 
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cranium  itself,  after  a  inyringotomy,  is  an  indication  for  operation.  In  cases 
of  mastoiditis  that  recover  without  operation,  pain  ceases  soon  after  the  myr- 
ingotoinj  has  been  performed. 

Attacks  of  deep-seated  pain  oecurring  during  the  course  of  a  mastoiditis 
of  considerable  duration  are  of  bad  prognostic  significance.  These  cases  rarely 
recover  without  operation. 

5.  MASTOID  TENDERNESS.— Many  cases  of  acute  otitis  8how  more  or  less 
tendemess  over  the  antrum,  this  usually  clearing  up  after  niyringotomy.  The 
significance  of  mastoid  tenderness  is  its  persistence  after  myringotomy,  or  its 
onset  during  the  course  of  an  acute  otitis.  Increasing  mastoid  tenUerness  indi- 
cates  an  increasing  involvement  of  the  bone. 

The  mastoid  tendemess  at  onset,  if  due  to  simple  congestion  of  the  bone, 
steadily  diminishes  after  myringotomy. 

Post  tip  tenderness  or  tendemess  over  the  mastoid  emissary  vein  occa- 
si()nally  clears  up  if  present  at  onset,  but  the  presence  of  tenderness  at  these 
points  during  the  course  of  the  disease  usually  denotes  a  serious  and  wide- 
spread  involvement  of  the  mastoid  process.  On  the  other  hand,  let  it  be  borne 
finnly  in  mind  that  the  absence  of  mastoid  tenderness  does  not  rule  out  mas- 
toid involvement. 

Edema,  redness,  and  8welling  of  the  mastoid  process  (furunculosis  ruled 
out)  are  posterior  indications  for  an  immediate  mastoid  operation. 

6.  TEMPERATURE. — High  temperature  at  onset  not  accompanied  by  other 
Bjmptoms  is  not  an  indication  for  operation.  On  the  other  hand,  high  tem- 
perature persisting,  especially  after  myringotomy,  for  any  considerable  time, 
is  usually  an  operative  indication.  Hov^ever,  we  must  be  extremely  careful 
to  rule  out  causes  of  use  of  temperature  other  than  in  the  mastoid  bone.  In  this 
conneetion  mention  must  also  be  made  of  persistent  though  slight  elevations  of 
temperature  in  cases  showing  few,  if  any,  other  8ymptoms.  Any  čase  of  per- 
sistent aural  discharge  of  considerable  duration  (4  to  6  weeks)  that  runs  a  tem- 
perature, however  slight  (99°  to  100°),  must  be  regarded  v^ith  suspicion.  Tf 
examined  carefully,  the  majority  of  these  cases  shov7  other  signs  of  mastoid 
involvement,  and  usually  come  to  operation.  In  a  čase  of  mastoiditis  that  is 
recoveriug  under  palliative  measures,  the  temperature  must  drop  to  nonnal 
and  8tay  there. 

7.  NATURE  OF  INPECTION. — In  the  majority  of  cases  operation  is  de- 
cidcd  upon  irrespective  of  the  type  of  infecting  micro-organisms.  In  a  certain 
nuniber  of  borderline  cases  the  knowledge  of  the  kind  of  germ  causing  the 
Huppuration  is  of  the  greatest  aid. 

I  agree  with  Dr.  Geo.  S.  Dixon  that  ali  cases  of  streptococcus  capsulatus 
infeetion  that  do  not  show  8teady  and  rapid  improvement  at  the  end  of  2  weeks, 
shnuld  be  opora ted  upon.  In  other  word8,  we  would  operate  upon  a  streptococ- 
cus čase  vvhere,  in  a  pneumococcus  or  staphylococcus  infeetion,  we  might  wait 
for  further  development  of  sjinptoms.     The  same  is  true,  though  to  a  lesser 

degree,  of  the  streptococcus  pyogene8  infections. 
9B 
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8.  GENERAL  C0N8TITUTI0NAL  STMPTOMS.— Under  this  heading  I  place 
pallor,  aiiorexia,  furred  tremulous  tongue  and  insomnia.  These  sjinptoms 
are  present  in  everj  well-marked  čase  of  mastoiditis  of  considerable  duration. 
In  cases  where  the  local  sjmptoms  are  not  niarked  or  are  niasked,  a  persistence 
of  the  above  sjTnptoms  after  myringotomy,  irrigations,  rest  in  bed,  etc,  consti- 
tutes  a  sound  basis  for  operative  interference. 

In  brief,  then,  every  čase  of  aeute  mastoiditis  under  incision,  aural  irri- 
gations and  rest  in  bed,  should  8how  a  8teady  diminution  in  the  local  and 
general  symptoms  until  complete  resolution  is  reached.  If,  however,  during  its 
eourse,  the  local  and  general  8ymptom8  8how  a  tendency  to  increase  or  to  become 
stationary,  operation  should  be  considered;  and  if  symptoins  of  beginning 
intracranial  complication  are  present  or  develop  at  any  tirne,  immediate  opera- 
tion is  indicated. 

9.  COMPLICATIONS. — Symptoms  denoting  irritation  of  the  labyrinth,  i.  e. 
nvstagmus,  vertigo,  nausea,  and  vomiting,  occurring  during  an  acute  mas- 
toiditis, demand  immediate  operation. 

Chills  and  extremely  high  temperature,  if  general  causes  can  be  excluded, 
usually  denote  involvement  of  the  dura  or  lateral  sinus  and  form  positive  opera- 
tive indications. 

ANATOMIOAL    POINTS    TO    BE    NOTED 

In  a  simple  mastoid  operation  the  following  anatomical  points  must  be 
noted : 

1.  Surf  ace  markings : 

(a)  Poster ior  canal  wall. 

(b)  Spine  of  Ilenle,  suprameatal  spine. 

(c)  Posterior  root  of  zygoma. 

(d)  General  contour. 

2.  Internal  anatomy: 

(a)  Position  of  the  mastoid  antrum. 

(b)  Aditus. 

(c)  Vertical  portion  facial  nerve. 

(d)  Horizontal  semicircular  canal. 

(e)  Incus. 

(f)  Dura. 

(g)  Sinus. 

(h)     General  character  of  the  mastoid  cells. 

Surf  ace  Marking^. — After  exposing  the  mastoid  cortex  the  posterior  canal 
wall  is  the  first  landmark  to  be  noted.  This  marks  the  anterior  limit  of  the 
reflection  of  the  periosteum.  This  also  forms  the  anterior  boundary  of  the  so- 
called  Maceiveris  triangle,  At  the  upper  part  of  the  posterior  canal  wall 
is  seen  a  more  or  less  well-marked  spine,  the  suprameatal  spine  or  spine  of 
Ilenle. 

Just  above  the  suprameatal  spine  and  extending  upward  and  backward  in 
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a  curved  direction,  is  seen  a  well-marked  ridge  of  bone,  the  posterior  root  of 
the  zygoma.  This  forras  the  upper  boiindarj  of  Maceivens  triangle,  and  also, 
in  the  majority  of  skiills,  the  surface  guide  to  the  middle  fossa.  In  a  certain 
numbcr  of  cases  the  dura  is  at  a  lower  level,  i.  e.  a  horizontal  line  projected 
backward  from  the  siipraraeatal  spine. 

Maceivens  triangle  is  an  imaginarj  triangle  fonned  by  the  posterior  root 
of  the  zvgoma  above,  and  by  the  posterior  eanal  wall  below  and  anteriorly. 
Its  posterior  boundary  is  formed  by 
an  imaginary  line  dropped  verti- 
cally  downward  from  the  posterior 
root  of  the  zvgoma  to  the  posterior 
canal  wall.  It  is  of  importance  as 
a  giiide  to  the  antnim.  If  this  tri- 
angle be  projected  inward,  in  a  di- 
rection slightly  forward  and  np- 
ward,  at  a  variable  depth  of  %  to 
1%  inches,  it  will  be  found  to  in- 
clude  the  ma^stoid  antrum. 

The  general  shape  and  contour 
of  the  bone  should  be  noted.  It 
pives  a  clcw  to  the  position  of  the 
sinus.  The  sinus  generally  lies  un- 
<ler  the  part  of  greatest  convexity 
of  the  raastoid  cortex  (convexity 
from  before  backward)  and  in  the 
narrow  mastoids  the  sinus  is  apt  to 

lio  farthcr  forward  than  in  the  mastoids  having  a  large  flat  surface.  A  more 
aceurate  nieans  of  detcrmining  the  position  of  the  sinus  before  operation  is  by 
nieans  of  the  X-ray  (see  page  97). 

The  Mastoid  Antmm. — This  is  an  irregularly  shaped  cavity  of  varying  size, 
but  usuallv  luiving  a  diameter  of  about  Vi  ^^  %  ^^'  I^  is  situated  at  the 
iippcr  and  antcrior  part  of  the  mastoid  process,  lying  behind  and  slightly  above 
the  attic  of  the  middle  ear,  with  which  it  communicates  by  the  aditus.  Ali 
the  mastoid  cclls  communicate  with  the  antrum,  and  it  is  here  that  infective 
material  from  the  middle  ear  collects  and  is  thence  disseminated  to  aH  parts 
of  the  mastoid  bone. 

Tho  dura  is  scparatcd  from  the  antrum  by  a  thin  plate  of  bone,  the  tegmen 
anlri. 

The  Aditus. — This  is  sometimes  described  as  a  narrow  passage-way,  but 
18  in  reaHty  8imply  the  doorway  between  the  antrum  and  attic  of  the  middle 
ear.  It  is  roughly  triangular  in  shape  with  the  apex  upward.  Its  diameter  is 
much  less  than  that  of  the  antrum. 

Bencath  its  floor  lies  the  facial  nerve  as  it  turns  from  its  horizontal  into 
its  vertical  portion.     From  its  posterior  part  is  scen  the  wbiti9h  prominence 


Fio.  0. — Tbmporal  Bone  Showino  Surface  Mark- 
INOB.  Line  c  d  drawn  through  suprameatal  spine. 
Line  e  /  posterior  boundary  of  suprameatal  tri- 
anisle.  Line  a,  horizontal  line  projected  backward 
from  the  upper  level  of  the  bony  canal  wall; 
this  sometimes  marks  the  low  level  of  the  dura 
instead  of  the  posterior  root  of  the  iygoma  g. 
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of  the  horizontal  (external)  semicircular  canal.  Just  anterior  to  the  canal 
and  projecting  backward  from  the  middle  ear  is  the  processus  longus  of  the 
incus.  This  process  is  liable  to  be  injured,  or  the  incus  dislocated,  by  inju- 
dicious  curetting  of  the  anterior  part  of  the  antrum. 

Horizontal  Semicircular  Canal. — This  is  recognized  by  a  whitish  oval  mass 
usually  standing  out  in  sharp  contrast  from  the  reddish  surrounding  bone.  Its 
position  is  given  above.  It  forms  an  important  landmark  and  guard  for  the 
facial  nerve.  On  account  of  the  extreme  hardness  of  its  bone,  it  is  not  liable 
to  be  accidentally  injured  by  the  carefiil  operator. 

Facial  Nerve. — The  vertical  portion  is  chiefly  concemed  in  the  simple  mas- 
toid  operation.  It  will  be  considered  in  its  entirety.  under  the  radical  mastoid. 
The  surface  marking  of  the  facial  nerve  ia  represented  by  a  line  dropped  from 
the  spine  of  Ilenle  vertically  downward.  Within  the  bone  it  lies  intemal  to 
an  anteroposteriovertical  plane  passed  tangent  to  the  prominence  of  the  ex- 
temal  semicircular  canal.  Thus  it  may  be  seen  that  a  considerable  portion 
of  the  posterior  canal  wall  may  be  lowered  without  endangering  its  integrity. 
In  the  simple  mastoid  operation  it  is  in  danger  of  being  injured  on  the  fol- 
lowing  points : 

1.  On  the  floor  of  the  aditus. 

2.  At  the  posterior  part  of  the  vertical  portion,  in  curetting  the  deep 
anterior  mastoid  cells. 

3.  At  its  exit  at  the  stylomastoid  foramen,  in  removing  the  mastoid  tip. 
Anomalies  in  the  course  of  the  facial  nerve  have  been  noted,  but  they  are 

rare.  The  position  of  the  facial  nerve  is  usually  the  most  fixed  of  any  of  the 
structures  in  the  mastoid  bone. 

Dura. — This  is  separated  from  the  mastoid  cells  by  a  thin  but  very  hard 
plato  of  bone,  the  dural  plate.  Over  the  antrum  this  is  much  thinner  than  the 
rcst,  and  is  called  the  iegmen  anirL  This  plate  joins  the  mastoid  bone  usualli/ 
at  the  level  of  the  posterior  root  of  the  zygoma.  In  Gxceptional  cases  it  may 
be  as  low  as  a  horizontal  line  passed  backward  from  the  spine  of  Ilenle.  In 
this  8omcwhat  wedgo-shaped  arca  fomied  by  the  root  above  and  the  horizontal 
line  below,  the  cortex  of  the  bone  and  the  imderlying  cells  must  bo  removed 
cautiouslv  until  the  glistening  hard  surface  of  the  plate  itself  is  seen. 

Sigmoid  Sinus. — This  is  a  direct  contimiation  of  the  lateral  sinus,  and 
forms  one  of  the  most  important  surgical  landmarks  in  the  temporal  bone.  It 
8hows  as  an  oval  curved  eminence  at  the  posterior  part  of  the  mastoid  process. 
It  is  most  important  to  note  the  extreme  variability  as  regards  its  position. 
It  may  lie  anywhere  within  the  mastoid  process.  It  usually  occupies  the  pos- 
terior and  inncr  part  of  the  mastoid  process,  but  frequently  a  more  anterior 
position.  In  extreme  cases  it  has  been  found  to  encroach  on  Mao0weiL'8  tri- 
angle and  overlie  the  antrum.  A  far  fonvard  sinus,  so  called,  is  one  IPllfliB 
anterior  bordcr  is  i/i  ^n-  posterior  to  the  canal  wall  at  p 
antrum,  and  alx>ut  Vs  i^J*  posterior  below  this  level.  " 
of  the  sinus  is  about  ^  to  %  in.  posterior  to  the 
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the  antrum  and  slightlj  less  below.  Ita  position  may  be  roughlj  estimated  by 
observing  the  surface  contour  and  shape  of  the  bone.  The  sinus  generally  lies 
TUider  the  point  of  the  greatest  convexity  in  the  mastoid  bone.  In  mastoids  that 
are  iiarrow  and  very  eonvex,  the  sinus  is  apt  to  be  far  fonvard.  Lately  a  more 
exac*t  nieans  has  been  developed  by  the  use  of  the  X-ray  (see  page  97).  In 
operating  it  is  a  safe  rule  to  proceed  with  extreme  caution  until  the  hard  shell- 
like  bone  covering  of  the  sinus  (the  siniLS  plate)  has  been  exposed  and  its 
outlinc  demonstrated.  The  sinus  lies  deeply  within  the  mastoid  exeept  at  its 
upper  and  back  part,  where  it  lies  just  beneath  the  cortex. 

Mastoid  Celh. — The  eells  of  the  mastoid  process  are  of  2  general  types: 

1.  Pneumatic. 

2.  Diploetic. 

The  pneumatic  eells  are  large  and  irregular  in  shape  and  normally  contain 
air,  and  are  level  with  a  mueoperiosteum  directly  continuous  with  that  of 
tlie  antrum. 

The  diploetic  eells  are  small  and  resemble  the  eells  formed  in  the  diploetic 
table  of  the  other  cranial  bones. 

These  two  kinds  of  eells  are  always  found  in  one  mastoid,  but  the  mastoid 
i«  called  pneunuitie  or  diploetic  according  to  which  is  the  predominating  type. 

A  sclerotic  or  ebumated  mastoid  is  one  in  which  the  eells  are  few  or  almost 
absent,  and  the  bone  itself  is  of  an  ivory-like  hardness.  This  occasionally 
occurs  naturally  in  certain  skulls,  but  is  U8ually  seen  as  the  result  of  long- 
oontinued  chronic  suppuration. 


TEOHNIO  OF  THE  SIMPLE  MASTOID  OPERATION 

(Formerly  Called  the  Schivartze  Operation) 

In  this  operation  the  operator  stands  at  the  head  of  the  patient  and  the 
first  assistant  stands  at  the  patient's  occipital  side.  Opposite  the  patient's  face 
sits  the  anesthetist;  while  the  nurse,  holding  the  retractors,  stands  between 
the  operator  and  the  anesthetist.  The  operator  occa8ionally  changes  places  with 
tlie  first  assistant  when  he  wishe8  to  work  on  certain  parts  of  the  antrum  and 
dural  plate. 

Incision. — This  is  a  curved  incision  starting  at  the  mastoid  tip  and  ex- 
teiiding  upward  in  a  curved  direction  parallel  to,  and  about  VI  i"-  bohind, 
the  postauricular  fold.  It  terminates  about  %  to  %  in.  above  the  superior 
attachment  of  the  auricle.  Theoretically  its  depth  is  at  once  extended  to  the 
bone.  In  practice  we  usually  incise  the  tissues  down  to  the  periosteum  below 
and  the  temporal  muscle  above;  the  parts  are  then  slightly  retracted  and  the 
incision  is  extended  through  these  structures  in  the  same  line.  Some  operators 
attompt  to  preserve  the  integrity  of  the  temporal  muscle,  but  I  have  found  that 
more  trauma  is  caused  by  the  necessary  retraction  than  by  a  clean  cut  into  its 
substance.    At  this  point  there  is  usually  free  bleeding  from  branches  of  the 
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posterior  auricular  artery,  but  thia  is  U8ual]y  disregarded  until  tbo  periosteiim 
has  been  partij  reflected. 

The  posterior  inciBion  is  tben  made.  This  is  horizontal  and  extenda  from 
opposite  the  center  of  the  auditorj  canal,  direetly  backvvard,  toward  the  extema] 
occipital  protnberance.  The  length  of  the  incision  varics  aceording  to  the  iii- 
dividual  needa  of  the  ease  from  Va  in.  to  2  in.  It  extenda  directly  down 
to  the  bone. 

Some  operatora  prefer  to  make  the  posterior  incision  only  if  demanded 
during  tlie  operation,  giving  as  their  objection  tlie  posterior  scar  formed  by  its 
rontine  use,  If  carefully  made  and  carefully  autured 
after  the  operation,  this  scar  ia  alraost  nnnoticeablp, 
being  partly  within  the  hair  line,  and  the  avoidance 
of  strong  retraction  greatlv  lessens  the  traiima  and 
thns  the  riak  of  8ubsequent  infection  of  the  flaps  so 
made. 

Elevation  ot  the  Periosteam. — It  ia  esaential  for 
rapid  and  proper  poatoperative  healiug  that  the  in- 
tegrity  of  tlie  periosteum  be  preaerved  as  far  as  p'ia 
aible.  To  thia  cnd  the  periosteum  and  the  overl\'ing 
tissue  of  the  flaps  fonned  by  the  above  incisiona  are 
carefiilly  elevated  in  one  Iayer, 
Thia  is  best  accoinpliahed  by  the  Langenbeek  clevator.  It  ia  plaeed  in  the 
line  of  the  periosteal  incisiona  and  the  periosteum  alightly  aeparated  by  a  ahov- 
ing  and  hoeing  motion  with  the  edge  of  tlie  instrument  held  close  to  the  bone- 
Tbe  bleeding  vessela  which,  np  to  thia  tirne,  have  been  partia]ly  controlied  bv 
preaanre,  are  now  ciamped  and  the  remaindcr  of  the  perioateal  reflection  caii 
proceed  in  a  Ieisurely  and  accurate  manner.     The  anterior  flap  and  the  upper 
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poaterior  flap  are  easi]y  reflected.  Tho  Iower  posterior  flap  and  the  periosteum 
around  the  tip  are  more  adherent,  owing  to  the  insertion  into  the  bone  of  the 
fibcrs  of  the  aternomastoid  muscle.  These,  in  feniales  and  voimg  subjecta, 
iiovvever,  can  usual]y  be  aeparated  by  the  carefnl  use  of  the  periosteal  elevator. 
In  male  subjects  it  is  usuatly  neeessarv  to  cut  them  away  with  the  cur\'ed  scis- 
sora.  The  anterior  flap  shonid  be  reflected  niitil  the  poaterior  canal  wal]  and 
the  anprameatal  spine  are  seen.  The  upper  and  lower  posterior  flaps  are  re- 
flected to  the  limit  of  their  incisiona.  The  fibera  of  the  stemomaatoid  shonld 
be  separated  from  the  bone  until  the  tip  can  be  plainly  felt  by  the  finger. 
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The  periosteal  elevator  is  held  in  the  right  hand  and  the  edge  steadied 
against  the  bone  with  the  index  and  middle  fingers  of  the  left.  The  motion 
imparted  to  it  should  be  of  a  diagonal  pushing  and  hoeing  character,  i.  e.  in 
pushing  the  periosteiim,  the  instrument  should  go  not  simply  forward,  but  for- 
ward  and  sideway8.     (The  same  is  true  of  the  backward  hoeing  motion.) 

After  reflection  of  the  periosteum,  the  surf aco  of  the  bone  should  be  searched 
for  any  fistula  or  sinuses.  These,  if  present,  usually  are  in  the  neighborhood 
of  the  antrum,  less  frequently  found  near  the  tip.  If  these  are  carefully  in- 
vestigated,  they  are  usually  found  to  lead  to  the  antrum,  thus  forming  one  of 
the  guides  to  its  position.  These  openings  in  the  bone  are  not  U8ually  large, 
sometimes  barely  admitting  a  medium-sized  probe.  The  site  of  the  fistula?  is 
usually  marked  by  granulations  protruding  through  the  bone.  The  surrounding 
bone  can  be  gently  pried  away  with  a  curet  imtil  a  large  enough  aperture  is 
formed  to  admit  a  rongeur  forceps.  The  cortex  can  then  be  removed  with  this 
instrument 

If  fistul8Q  are  not  present,  the  next  step  is  as  f  ollows : 

1.  Opening  of  the  antrum;  or, 

2.  Formation  of  the  initial  groove. 
Opening  of  the  Antnun. — The  antrum  may  now  be  opcncd  or  the  initial 

?roove  along  the  anterior  border  of  the  bone  made,  and  the  antrum  incidentally 
opened  after  curettage  of  the  anterior  mastoid  cells. 

The  first  procedure  is  advisable  if  the  operator  is  inexperienced,  for  al- 

^^ough  taking  longer,  the  finding  of  the  antrum  gives  a  definitc  landmark  in 

*ti^  interior  of  the  bone,  and  after  its  investigation  with  a  probe  considerable 

^'^f  ormation  may  be  obtained,  not  onlv  as  to  the  dimensions  of  this  cavitv,  but 

*®    to  the  whereabouts  of  the  dura  and  sinus. 

Opening  of  the  antrum  is  accomplished  by  removing  the  coricx  of  bon«) 

^'^t;hinthe  boundaries  oiMaceivens  triangle  (see  page  115).    This  is  beat  doucbv 

tt^^  use  of  a  medium-sized  chisel  or  gouge.    In  taking  the  bone  a\vay  from  the 

iipper  border,  the  instrument  should  be  directed  dowiiward  and  inward,  and 

iix    Tising  the  instrument  at  the  posterior  border,  it  should  be  directed  forward 

and  inward  toward  the  auditory  canal,  and  not  directly  inward  toward  the 

luterior  of  the  mastoid.     This  is  necessary  in  ordcr  that,  if  dura  or  sinus  is 

eucountered  unexpectedly,  the  instrument  will  not  plunge  directly  into  these 

I         ^ructures,  but  will  pass  parallel  to  them,  leaving  them  exposed  but  uninjured. 

I        Taking  small  shavings  at  a  time,  the  cortex  is  chiseled  away  until  the  cellular 

M        skructuie  is  uncovered.     More  room  will  be  gained  and  the  above  procedure 

^M        fadhtated,  if  aho  from  time  to  time  the  cortex  be  partially  removed  from  the 

^B        me  mirrounding  the  triangle,  above,  bchind,  and  below.     This  can  bo  safcly 

.H      ^''^P  if  the  bone  be  taken  away  in  thin  layers  and  the  chisels  held  as  directed. 

•»imoved,  the  cellular  character  of  the  bone  is  at  once  ap- 

otion,  a  curet  can  now  U8ually  be  used  to  contiiuie 

\,  inward  and  p"  * ''    ""'"ward,  close  to  the  pos- 
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terior  canal  wall,  until  at  a  depth  of  ^^  to  %  in.,  the  curet  gives  the  seu- 
sation  of  passing  into  a  rather  large  cavity,  and  the  antrum  is  reached.  Proof 
of  this  is  made  with  a  small  bent  probe,  which  is  passed  from  the  anterior  part 
of  the  antrum  into  the  aditus  and  middle  ear.  If  this  cannot  bc  done,  the 
chances  are  that  the  operator  is  not  in  the  antrum,  but  in  an  adjacent  large  celi. 

TAULTS  OF  TECHNIC  IN  OPENING  THE  ANTRUM.— 1.  UsiNG  Too  MuCH 
FoRGE. — If  too  much  force  is  used,  the  operator  inay  plunge  directly  through  the 
antral  cavity  and  injure  the  dura  on  its  inner  or  upper  wall. 

2.  Passing  Below  the  Antrum. — ^If  the  operator  starts  his  initial  opening  too 
Iow  or  continues  the  opening  inward  instead  of  inward  and  slightlj  upward,  he  may 
pass  beIow  the  antrum;  and  if  he  carries  the  excayation  to  an  undue  depth,  may  injure 
the  extemal  or  posterior  semicircular  canal.  The  remedy  for  this  is,  if  the  antrum 
is  not  reached  at  a  proper  depth,  to  stop  and  see  if  the  opening  has  been  continued 
in  the  proper  direction. 

3.  Making  the  Opening  Too  High. — If  the  initial  opening  be  too  high,  and  the 
direction  be  too  much  inward,  the  dura  may  be  exposed  and  injured.  This  should  be 
guarded  against  by  frequently  exploring  the  upper  wall  and  fundus  of  the  excava- 
tion  with  a  probe.  If  the  direction  is  too  far  forward  and  not  parallel  to  the  general 
direction  of  the  auditory  canal,  the  middle  ear  may  be  entered  or  the  facial  nerve 
or  extemal  semicircular  canal  injured.  Usually  the  operator  has  no  difficiilty  in  find- 
ing  the  antrum.  OccasionaIIy  in  bones  of  the  sclerotic  type,  the  antrum  is  vory  small 
and  far  forward,  and  it  is  found  with  great  difficulty.  Cases  have  been  reportod  of 
absence  of  the  antrum,  but  their  authenticity  is  questionable.  In  the  very  difficult 
cases,  the  following  expedients  may  be  adopted. 

If  the  operator  has  removed  the  cortex  over  the  area  given  above,  and  to 
a  depth  bevond  which  he  hesitates  to  go,  for  fear  of  injuring  some  vital  struc- 
tures,  he  mav  reassure  himself  by  the  following  maneuver.  This  dcpends  on 
the  fact  that  the  inner  wall  of  the  tympanum  lies  on  a  level  2  mm.  deeper  than 
the  antrum  (4).  A  probe  is  inserted  between  the  fibrous  canal  lining  and 
the  posterosuperior  bony  canal  wall,  downward  as  far  as  it  will  go,  i.  e.  to 
the  inner  tvmpanic  wall.  The  depth  of  this  is  measured  and  compared  to  the 
depth  of  the  exploratory  antral  opening.  The  antral  opening  may  be  carried 
inward  until  it  almost  equals  the  depth  measured  on  the  probe.  But  probably 
before  this  the  antrum  will  have  been  reached.  If  this  is  not  successful,  a 
probe  mav  be  bent  at  right  angles  i/4  in.  from  the  end,  and  inserted  as  above 
and  rotated  so  that  the  bent  end  passes  from  the  tvmpanum  through 
the  aditus  at  its  upper  and  back  part,  into  the  antrum.  The  exploratory  open- 
ing can  then  be  cautiou8ly  deepened  until  the  antrum  is  reached  with  the  probe 
in  situ.  In  addition  to  the  above,  the  probe  gives  valuable  information  as 
regards  the  direction  of  the  auditory  canal,  and  consequently  as  regards  the 
direction  to  be  pursued  in  the  exploratory  opening.  While  the  passage  of  a 
probe  into  the  tvmpanum  can  be  accomplished  without  much  harm,  the  iise 
of  the  bent  probe  is  to  be  reserved  as  the  last  resort  in  cases  of  extrerae  difficulty, 
for  its  usc  is  apt  to  cause  some  disturbance  of  the  ossicular  chain  with  subse- 
quent  impairment  of  hearing.    This  does  not  apply  in  locating  the  antrum  pre- 
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liminary  to  a  radical  operation,  for  here  the  ossicular  chain  will  be  further 
deranged  by  the  8iibsequent  operative  procedures.  When  the  antrum  has  been 
explored  with  a  probe,  its  overhanging  walls  shoiild  be  ciit  away  with  a  curet 
and  rongeur,  and  ita  cell-like  eavity  itself  transformed  into  a  8hallow  bowl- 
shaped  aperture. 

It  must  be  remerabered,  no  matter  when  or  how  performed,  that  the  opening  and 
widcning  of  the  antral  cavity  are  vital  and  essential  steps  in  the  mastoid  operation. 
It  is  the  keynote  to  the  successful  8urgery  of  the  mastoid  process.  After  the  reflection 
of  the  periosteum,  if  the  antrum  has  not  been  formallj  opened,  the  initial  opening  or 
initial  groove  is  made. 

Formation  of  the  Initial  Oroovo. — With  a  wide  gonge  a  strip  of  bone  % 
in.  wido  is  now  removed  from  the  extreme  anterior  border  of  the  mastoid, 
adjacent  to  the  posterior  eanal  wall,  extending  from  just  below  the  root  of  the 
zjgoma  above  to  the  tip  below.  This  strip  is  just  thick  enough  to  inelude  the 
thickness  of  the  cortex  and  to  expo8e  the  cells  beneath.  These  cellular  tissues 
iiiav  now  be  removed  with  a  narrow  curet,  keeping  close  to  the  bony  canal 
\vali  anteriorly,  but  lightly  undercutting  the  posterior  edge  of  the  groove.  If 
tlio  cellular  structure  is  extremely  hard,  the  use  of  a  narrow  gonge  is  necessary 
for  its  removal.  In  children  under  10  year8  of  age  this  initial  opening  can  be 
made  by  a  narrow  curet,  curetting  from  the  tip  upward.  It  must  be  reniem- 
l>cred  that  the  lateral  sinus  may  lie  anywhere  within  the  mastoid  process,  and 
until  it  has  been  definitely  located  either  bcfore  operation  by  the  X-ray  or  at 
operation  by  the  exposure  of  its  glistening  bony  plate,  one  must  be  continually 
on  the  lookout  for  it  and  proceed  with  extreme  caution. 

After  removal  of  the  cortex,  the  underlying  cellular  structure  must  be  ex- 
amincd  for  expo8ed  sinus,  and,  after  the  removal  of  the  cellular  structure,  the 
posterior  boundary  must  again  be  examined  with  the  probe. 

After  the  initial  opening  the  operator  must  answer  the  f ollowing  questions : 

Is  pus  present  in  the  initial  groove  and  does  it  well  up  and  puhate?  Pus 
prescnt  in  the  initial  groove  indicates  a  well-marked  mastoiditis,  and 
a  profuse  discharge  of  pus,  pulsating  in  character,  marks  disintcgration  of  the 
interior  of  the  mastoid  with  an  exposure  of  a  considerable  area  of  dura  or  sinus. 
Wc  can  assume  that  the  sinus  has  not  been  encountered,  The  cortex  adjacent 
to  the  initial  groove  is  now  further  removed  by  a  broad  gouge,  čare  being  taken 
not  to  disturb  the  cells  beneath.  These  cells  are  then  cautiously  curettcd  away 
nntil  we  have  a  groove  about  %  in.  wide,  extending  from  just  below  the 
zvgoma  to  the  tip,  and  in  depth  reaching  the  inner  plate  of  the  mastoid  process. 
Probably  at  this  juncture  the  antrum  has  been  opened  during  the  above  pro- 
cedure. If  80,  it  should  be  treated  as  before  noted.  If  it  has  not  been  found, 
further  scarch  for  it  should  be  postponed  until  the  removal  of  the  zygomatic 
cella. 

Ecmoval  of  the  Mastoid  Tip. — The  tip  can  be  conveniertly  removed  at  this 
stage  of  the  operation.    Removal  of  the  tip  is  now  conceded  to  be  indicated  in 
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every  coraplete  mastoid  operation  in  the  adult.  ExceptionB  to  this  sometimes 
occur  in  infants  and  young  children.  If  in  doubt,  remove  the  tip.  The  tip  in 
the  pneumatic  bones  is  often  almost  entirely  occupied  by  one  large  celi,  called 
the  tip  celi.  It  is  ii8iially  the  largest  celi  in  the  mastoid  with  the  exception  of 
the  antnim,  and  in  acntc  cases  is  freqiiently  found  filled  with  pus. 

The  remaining  fibers  of  the  muscle  should  now  be  cleanly  separated  froni 
the  extremity  and  inner  surface  of  the  tip  and  extended  posteriorly  well  along 
the  posterior  border  of  the  bone. 

The  facial  nerve  makes  its  exit  from  the  stylomastoid  foramen  anterior  to 
the  tip,  and  in  separating  the  fibers  of  the  muscle  from  the  bone,  which  is  best 
done  with  the  sharp  edge  of  a  large  bowl-shaped  cnret,  the  instrmnent  should 
be  made  to  hug  the  bone  closely.  The  tip  should  be  separated  on  its  inner 
aspect  as  far  as  the  occipital  groove.  It  may  then  be  removed  as  far  as  the 
above  groove  with  successive  bites  of  the  rongeur  forceps,  one  blade  being  placed 
on  its  inner  surface  and  one  on  its  outer.  If  any  muscle  fibers  stili  remain 
attached  to  the  fragments  thus  removed,  they  should  be  carefully  cut  and  not 
tom  away.  The  tearing  away  of  attached  fragments  of  the  tip  opens  up  path- 
way8  of  infection  in  the  substance  of  the  muscle  and  invites  a  8ubsequent 
cellulitis  of  the  neck. 

After  removal  of  the  tip,  the  remaining  cortex  of  the  bone  should  be  cut 
away  with  the  rongeur  forceps,  procceding  cautiously  upward  and  backward 
until  the  sinus  plate  is  secn.  Our  attention  should  now  be  directed  to  the 
zygomatic  cells. 

Semoval  of  the  Zygomatic  Cells  and  Final  Treatment  of  the  Antrum.  —  The 
cortex  overlying  the  remaining  anterior  part  of  the  suprameatal  triangle  should 
now  be  removed.  This  will  expose  the  zygomatic  cells.  If  the  antrum  has  not 
already  been  opened,  that  should  now  be  done.  A  medium-sized  curet  is  in- 
serted  in  the  anterior  part  of  the  triangle  and  directed  inward,  fonvard  and  a 
little  upward,  and  witli  a  boring  motion  the  cells  are  penetrated  until  the 
antrum  is  reached.  The  operator  should  then  proceed  as  directed  on  page  121. 
External  and  anterior  to  tlic  antrum  the  zygomatic  cells  are  now  removed  until 
a  triangular  space  is  formcd,  bounded  above  by  the  dural  plate,  below  by  the 
superior  canal  wall,  and  having  for  its  apex  a  celi  with  well-marked  glistening 
walls,  the  terminal  zygomatic  celi.  The  anterior  antral  wall  is  now  cautiou8ly 
removed  until  its  boimdaries  bccome  continuous  with  the  space  above. 

The  cavity  of  the  antrum  must  now  be  inspected  and  its  cavity  cleared  of 
granulations  or  softeried  hone.  This  is  done  with  a  medium-sized  curet.  In 
doing  this,  3  structures  are  endangered,  and  their  position  must  be  noted : 

1.  Facial  nerve. 

2.  External  semicircular  canal. 

3.  ITorizontal  process  of  the  incus. 

The  facial  nerve  passes  beneatli  the  floor  of  the  aditus.  The  extemal  semi- 
circular canal  lies  in  its  posterior  wall,  while  in  front  of  the  anterior  part  of 

f  the  semicircular  canal  lies  the  horizontal  limb  of  the  incus. 

f 
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AQ  mmecessar;  cureting  should  bc  avoided.  In  using  a  curet  in  the  anterior 
part  of  the  antnim,  the  bowl  should  be  plnced  against  the  floor,  and  thc  cavity  curetted 
upward  and  outward.  UsuaUy  we  take  away  enough  of  the  anterior  antral  wall  to 
well  expoee  the  estemal  semioirculor  and  oecaaioiia]ly  the  tip  of  thc  horizontal  procesa 
of  the  incus.  In  so  doing,  part  of  the  superior  canal  ivall  is  seraped  away.  The  roof 
of  the  antrum  is  now  curetted  carefullj  uiitil  thc  hard  bone  covering  the  dura  is 
expo8ed.  At  times  we  injure  a  minute  artery  lying  in  a  clcft  in  the  poaterior  part 
of  the  anlral  roof.  Thia  is  easi]y  t-heeked  by  packing  for  a  few  momenta  with  iodo- 
form  gauze.  The  upper  part  of  the  mastoid  <'ortex  is  now  cut  away  flush  with  the 
floor  of  the  middle  fossa. 


Granulations  in  the  middle  ear  are  often  scen  projecting  through  the  aditus. 
In  the  majoritj  of  acute  caaea  tliese  wi]l  take  eare  of  tliemselves.  Some  otolo- 
giets  are  accustomed  to  remove 
thero  by  the  cautioiis  use  of  a 
sroall  dull  ring  curet,  biit  the 
occaaional  operator  had  hetter 
tnist  for  their  removal  to  the 
Teparative  povers  of  the  indi- 
^■idual. 

Sinus  Plate.— The  sinus 
plate  is  now  outUncd  ahove  by 
g  e  n  1 1  y  curetting  backward 
Irom  the  poaterior  part  of  the 
1  n  t  r  u  m  until  the  outlined 
platca  covering  the  dura  and 
ainus  are  seen  to  fuse  at  the 
poaterior  and   upper   part   of 
the  bone.     Usuall^  the  tiasue 
»  diploetic,  but  frequeutly  a 
Une  of  »ell-marked  cella  will  be  foiiiid  abovc  thc  sinus,  extendin(i  backvvard 
a  variable  diatance.     These  ahould  not  be  opeiicd  until  thc  terminal  celi  is 
nached. 

Ihe  cells  over  the  sinus  plate  are  no\v  gentlv  curetted  away  until  its  nhito, 

•^  wal!s  appear.    In  woll-markcd  cellular  aubjects,  a  Hne  of  cella  ia  seen  ex- 

j^^**"?  '>eIow  and  behind  the  poaterior  part  of  the  sinus.     In  exenterating 

t  Ue  mastoid  emiasarj  vein  is  frequcntly  cm-oiintercd  and  woiinded.     The 

1"°^^  "'tte  cortex  are  now  finaJl.v  smootlicd  down  with  a  Richarda  curet,  and 

_,,         *Oepasterior  canal  wall  almost  to  thc  level  of  thc  annulus  tvmpanicus  ii 

'^^"»av^^UT, 11 1,  _.__■*'_..__ 


0.    12. 

—Mastoid  Operatiom  Completei 

).      The  aditua 

ande 

Kternal   »fniicirculnr  canal  nn?  seci 

n  in  tho  upper 

and  C 
Bcctio 

int^TJor  part  of   Ihe   boiiy   cavity. 
iii  l)y  the  author.) 

(From  a  dis- 

'^J^tfitb  i 


aH  bitee  of  the  rongeur  fon^jts  and  linishcd  \vith  the  Kicliards 


^g  Z^      *w  fl/iow8  the  tissuea  of  tlie  canal  and  upprr  part  of  the  «ound  to 

f^flcf  azjd    lielpa  to  obliteratc  the  opcrativc  cavitv.     Tho  cavitv  ia  now 

^»6  aaJfc    JBolution,  dried  and  carefullv  iusiici^tcd  fiir  aiiv  discaaed  cells 

P9jrIooled.    If  the  operator  is  satisficd  with  thc  opcrativc  cavitv,  the 

■^o^  mdure. 
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Expo8Tire  of  the  Dura. — The  dura  may  be  accidentally  esposed  at  the  tirne 
of  operation,  or  may  be  found  expo8ed  as  a  result  of  the  pathological  process. 
Aecidental  exposure  of  the  dura  by  the  operator  does  no  harm,  provided  the 
dura  itself  is  uninjured.  It  is  an  accident  to  be  avoided,  if  possible,  but  at 
times  it  is  justifiable.  A  collection  of  pus  between  the  bone  and  the  dura  con- 
stitutes  an  epidural  abscess.  Sometimes  large  abseesses  are  connected  with  the 
mastoid  cavitj  proper  by  an  extremely  small  opening.  This  is  the  reason  why 
at  the  end  of  an  operation  the  entire  surface  of  the  operative  cavity  should  be 
scrutinized  most  earefully. 

TREATMENT  OF  EPIDURAL  AB8CESS. — Ali  necrotic  bone  covering  diseased 
dura  should  be  carefully  removed  with  the  curet  or  rongeur.  The  granula- 
tions  covering  the  dura  should  not  be  removed,  but  they  should  be  examined 
carefully  for  anv  fistula  leading  to  the  brain  substance  (see  Brain  Abscess). 
The  bone  should  be  removed  from  the  periphery  of  the  abscess  until  the  dura 
begins  to  take  on  a  healthy  appearance. 

TREATMENT  OF  ACCIDENTAL  DURAL  EXPOSURE.  —  Detached  f ragments 
of  bone  pressing  against  the  dura  should  be  carefully  removed  and  the  bone 
removed  from  the  periphery  of  the  aecidental  opening  until  the  bony  plate 
reaches  its  normal  thickness.  The  policy  of  leaving  a  dural  opening  surrounded 
by  bone  of  paperlike  thinness  is  one  of  misguided  conservatism.  This  usuallv 
is  insufficiently  nourished  and  subsequently  dies,  necessitating  its  extrusion 
and  delaying  the  ultimate  healing  of  the  wound,  often  indefinitely.  If  one  is 
in  doubt  as  to  the  subsequent  viability  of  bone  covering  the  dura,  it  is  better 
to  remove  it  at  the  time  of  the  primary  operation. 

INJURY  TO  THE  DURA. — If  the  dura  has  been  injured,  any  fragments  of 
bone  should  be  removed,  the  wound  sponged  with  95  per  cent.  alcohol  and  a 
piece  of  iodoform  gauze  applied  over,  but  not  within,  the  edges  of  the  wound, 
The  prognosis  following  perforating  wounds  of  the  dura  is  extremely  grave. 

ExposTire  of  the  Sinus. — The  sinus  may  be  found  uncovered  by  the  patho- 
logical process,  and  its  surface  covered  with  granulations.  This  is  frequently 
the  preliminary  stage  of  a  sinus  thrombosis;  if,  however,  the  intcrior  of  the 
sinus  is  not  invaded  the  čase  offers  a  very  good  prognosis  (see  Sinus  Throm- 
bosis). This  is  termed  a  perisinous  abscess,  and  should  be  treated  as  an  epi- 
dural abscess,  i.  e.  ali  tliin  and  necrotic  bone  removed  from  over  the  sinus  until 
at  the  periphery  healthy  sinus  wall  is  to  be  seen.  The  granulations  should  not 
be  disturbed.  Frequently  we  see  an  apparently  unhealthy  sinus  wall  that 
harbors  a  perfectly  healthv  sinus. 

ACCIDENTAL  EXPOSURE  OF  THE  SINUS. — This  is  always  to  be  avoided. 
lTsually  it  is  of  no  consecpience,  but  cases  have  been  reported  of  sinus  throm- 
bosis caused  by  the  aecidental  exposure  of  the  lateral  sinus  at  the  time  of  opera- 
tion.    If  exposed,  it  should  be  treated  as  an  aecidental  exposure  of  the  dura. 

W0UNDING  OF  THE  SINUS. — This  is  a  serious  accident.  Though  not  as 
serious  as  injurv  to  the  dura,  its  gravity  is  in  direct  proportion  to  the  amount 
of  infective  material  introduced  at  the  time.     The  most  dangerous  wound8  are 
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those  in  vvbich  a  piece  of  necrotic  bone  is  carried  directly  into  the  lumcn  of  the 
sinus  by  the  misguided  nse  of  a  curet.  Clean-cut  woiinds  with  the  chisel  or 
rongeiir  are  less  serious.  In  these  the  outrushing  blood  iisiially  washes  away 
the  infective  materiaK  In  these  accidental  wound8  the  bone  fragment,  if  pro- 
jecting  into  the  sinus,  should  be  quickly  but  carefully  rcnioved  and  the  ensuing 
hemorrhage  checked  by  the  application  of  iodoform  gauze  pads  (see  Sinus 
Thrombosis).  \Vhen  the  hemorrhage  bas  becn  checked,  the  carious  and 
thin  bone  should  be  removed  and  the  čase  carefully  watched  for  svmp- 
toms  of  siniLS  thrombosis.  Many  eases^  however,  escape  this  iinfortunate  com- 
plication. 

Suture  of  the  Flaps. — The  mastoid  cavity  is  now  flushed  witli  a  warm  nor- 
nial  salt  solution,  ali  fragments  of  bone  and  loose  bits  of  tissue  are  removed 
and  the  cavity  sponged  dry.  The  upper  part  of  the  vertical  incision  is  now 
closed  with  interrupted  sutures  of  silkworni-gut  down  to  the  level  of  the  dural 
plate.  The  posterior  incision  is  closed  throughout  its  entire  extent.  Čare 
sliould  be  taken  that  these  sutures  include  and  approximate  the  periosteum  as 
well  as  the  overlying  skin  and  subcutaneous  tissue.  Some  aiithorities  advocate 
dosure  of  the  lower  part  of  the  vertical  incision,  but  I  have  found  that  rarely, 
if  ever,  can  primary  union  be  obtained,  and  that  these  lower  sutures  often  cause 
a  cellulitis  of  the  lower  extremity  of  the  wound. 

Paokii^  the  Operative  Cavity. — The  mastoid  cavity  should  be  lightly 
packed  with  1  in.  5  per  cent.  iodoform  gauze.  This  is  introduced  to  the  bottom 
of  the  wound  and  folded  back  and  forth  on  itself ,  so  that  its  removal  may  be 
attendcd  with  the  least  amount  of  trauma  to  the  walls  of  the  cavity. 

Packil^  the  Allditory  Canal. — I  insist  that  the  auditory  canal  should  be  firmly 
packed  with  a  narrow  strip  of  plain  gauze.  This  should  be  carefully  done,  the  object 
hoinf?  to  distend  the  canal  to  its  full  luraen  without  undiie  pressure  on  and  injury  to 
tlie  drum.  This  koeps  the  fibrocartilaginous  canal  wall  in  close  apposition  to  the 
h<»ny  canal  and  prevents  8ubsequent  collapse  of  the  fibrocartilaginous  canal. 

A  wide  open  auditory  canal  is  essential  to  an  intelligent  after-trcatment  of 
the  drum  membrane.  It  aflFords  a  good  view  of  that  organ  and  allovvs  a  free 
exit  of  pus  from  the  middie  ear.  If  this  is  neglccted,  a  narrow  slit-like  canal 
rt^sults,  through  which  the  pus  can  only  pass  with  difKcultv,  and  through  which 
onlv  au  impeffect  view  of  the  drum  can  be  obtained. 

Aftcr  the  packing  has  been  inserted  the  surrounding  tissues  are  cleansed 
\vith  saline  and  the  usual  dressing  applied. 

Application  of  the  Bandage. — This  is  a  modified  figure-of-eight  bandage. 
Its  method  of  application  is  bost  understood  by  studving  the  accompanving  il- 
histrations.  The  object  of  the  bandage  is  twofold,  first  to  keep  the  dressing  in 
plače;  second  to  prevent  the  ear  from  sagging  until  the  incision  has  firmly 
united.  This  supporting  function  of  the  bandage  is  best  accomplished  bv  stand- 
ing  in  front  of  the  patient  and  bandaging  from  before  backward,  starting  on 
the  affected  side. 
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APTEB-TREATBCENT 

The  patient's  comfort  will  be  increased  if  the  outer  dressing  be  changed 
daily  for  tbe  first  2  wecks. 

The  canal  paeking  may  be  allowed  to  remain  for  4  or  5  days  after  opera- 
tion,  and  then  may  be  removed  every  other  day,  or  daily,  as  the  discharge  from 
the  aiiditory  canal  demands. 

On  the  fourth  or  8ixth  day  after  operation,  iinless  pain  or  high  temperature 
demands  its  removal  sooner,  the  mastoid  paeking  is  removed,  preferably  under 
nitrous  oxid  anesthesia,  and  from  then  on  the  cavity  gently  packed  with  balsam 
of  peru  gauze,  usually  changed  every  2  or  3  days. 

The  local  after-treatment  of  a  mastoid  wound  demands  čare  and  thought 
on  the  part  of  the  surgeon.  Space  forbids  that  it  be  fully  considered  in  this 
article  and  I  am  compelled  to  give  biit  a  general  oiitline  of  the  subject. 

The  healing  is  by  granulation.  This  is  seen  to  start  in  the  cavity  on  about 
the  sixth  to  the  eighth  day.  Healing  is  iisiially  complete  in  6  to  8  week8  after 
operation.  The  patient,  however,  can,  as  a  riile,  resume  his  or  her  ordinary 
occiipation  after  a  month.  In  the  latter  part  of  this  healing,  a  crescentic  patch 
of  black  silk  made  to  tie  behind  the  ear  may  be  conveniently  siibstituted  for  the 
bandage.    This,  in  tnrn,  may  give  way  to  a  collodion  dressing. 

General  Considerations  in  After-trcatmcnt. — PAIN. — There  should  be  but 
little  pain  in  the  mastoid  wound  after  the  first  24  hours.  Persistent  pain  after 
this  time  U8ually  means  either  too  tight  paeking  or  the  presence  of  a  compli- 
cation. 

TEMPERATURE. — The  postoperative  temperature  in  an  adult  should  be  mod- 
erate,  100°  to  101°  F.  This  should  gradually  return  to  normal.  Frequent]y 
adults  run  a  slight  (1°  to  2°)  temperature  for  some  time  after  operation.  Chil- 
dren  usua]ly  have  a  greater  reaction,  the  temperature  often  rising  to  102°  to 
103.5°  F.  (rectal). 

DISCHARGE  FROM  THE  AUDIT0RY  CANAL. — Too  little  attention  is  gen- 
erali paid  to  the  auditory  canal.  The  discharge  usually  continues  from  1  to 
2  weeks.  The  longer  the  duration  of  the  čase  before  operation,  the  longer  is 
the  duration  of  the  postoperative  discharge.  After  each  dressing,  the  canal 
should  be  syringcd  with  a  salt  solution  or  the  discharge  carefully  wiped  from 
the  canal.  If  the  discharge  persists  for  more  than  2  week8,  the  ear  should  be 
syringed  every  3  hours  with  a  normal  salt  solution,  followed  by  the  instillation 
of  a  warm  saturated  alcoholic  solution  of  boric  acid.  Careful  attention  to  the 
condition  of  the  auditorv  canal  and  drum  membrane  will  favorably  influence 
the  healing  of  the  postauricular  wound. 

Method  of  Paeking  and  Dressing. — In  paeking  the  mastoid  wound,  čare  should 
be  taken  to  pack  under  and  support  the  flap,  and  not  pack  it  doMm  against  the  bone. 
This  will  prevent  the  formation  of  an  iinderlying  large  depression  behind  the  ear. 
The  paeking  to  thq  bpttom  of  the  wound  should  be  continued  until  tbe  aditus  bas  be- 
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oome  closed  by  granulations  or  until  at  least  it  bas  ceased  to  discharge;  at  the  end 
of  this  tirne  I  can  see  no  further  advantage  in  keeping  the  wound  open. 

Attention  ahould  be  given  to  the  surrounding  skin.  In  children,  especially, 
it  is  apt  to  be  irritated  by  the  discharge,  a  dermatitis  resulting.  This  can 
usualljr  be  avoided  by  the  use  of  protecting  ointments  (vaselin,  zine  oxid  oint- 
ment,  etc.)  and  the  use  of  alcohol  occasionally. 

If  the  granulations  lining  the  wound  tend  to  become  too  large  or  flabby,  they 
should  be  gently  curetted  or  cauterized  with  a  nitrate  of  silver  stick.  After 
each  dreasing  the  discharge  in  the  wound  should  be  wiped  away  with  moist 
cotton  sponges.  Irrigations  of  the  mastoid  wound  are  unnecessary  as  a  routine 
and  should  be  resorted  to  only  when  the  cavity  is  very  sloughy. 

Woiiiid8  of  the  Sinus. — If  the  sinus  has  been  injured  during  the  operation, 
it  should  be  covered  by  a  separate  piece  of  iodoform  gauze.  This  should  be 
distinct  from  the  general  mastoid  packing.  It  should  be  left  in  situ  for  at 
least  4  daySy  better  6.  If  at  its  removal  at  the  end  of  4  davs,  bleeding  recurs, 
the  packing  must  be  replaced  and  allowed  to  reniain  for  another  4  days.  If 
Ae  bleeding  does  not  recur,  the  separate  gauzc  mav  be  ornitted. 

Ezposure  of  the  Dura. — Expo8ure  of  the  dura  calls  for  no  speci  al  after- 
^atment. 

Woimd8  of  the  Dura. — If  the  dura  has  been  accidentally  wounded  dur- 
^  the  operation,  the  gauze  that  has  been  applicd  should  be  left  in  situ  for 
^  to  6  day8  if  possible.  It  should  then  be  gently  removed,  if  there  is  no  escapo 
^f  cerebrospinal  fluid;  the  wound  niay  be  treated  in  the  usual  manner.  A 
aparate  piece  of  gauze  should  be  gentlv  packed  over  the  dural  wound  as  long 
^  the  fluid  escapes,  and  great  čare  should  be  taken  in  the  dressings  to  prevent 
^ection  of  the  meninges. 

Sela7ed  Healing. — The  cases  of  dclayed  healing  usually  arise  from  3  causes. 

1.  Continued  suppuration  in  the  niiddle  ear. 

2.  Bare  or  necrotic  bone  in  the  mastoid  cavity. 

3.  Any  general  constitutional  defeets. 

1.     CONTINUED     SUPPURATION     IN    THE     MIDDLE     EAR. — The    discharge 

"Om  the  middle  ear  in  the  avcrage  čase  should  stop  1  to  2  weeks  after  opera- 
tion.   Discharges  of  a  longer  duration  than  this,  but  finally  stopping,  occur  in 
t*^e  cases  of  mastoiditis  that  have  run  a  long  tirne  beforc  operation.    A  profuse 
P^nilent  discharge  persisting  in  the  middle  car  a  month  or  2  after  a  simple 
^''^^»id  operation  usually  indicates  that  caries  or  neerosis  has  occurred  in 
^t  cavity  and  will  not  heal  by  drainagc.     A  radical  operation  will  proba- 
%  be  indicated.     In  these  cases  the  discharii^e  i)asscs  not  only  throiigh  the 
<>pemiig  in  the  drum  membrane,  but  also  backward  iiito  the  opcrative  mastoid 
^^ty,  reinfecting  the  granulations  aud  dclaving,  if  not  at  timea  preventing, 
P*kaiuricular  healing. 

t  BABB  OB  NECROTIC   BONE  IN   THE  MASTOID    CaVITY.— T\\ere    are    a 

where  the  middle  ear  heah  pro^n/jthj  and  tlie  liearing 
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retums,  but  the  postauricular  wound  remains  open  at  some  point.  If  these  are 
examined  with  a  probe,  bare  or  roughened  bone  will  be  found.  If  constitutional 
causes  can  be  excluded,  this  defect  will  be  found  to  be  due  to  one  of  2  causes, 
either  some  carious  bone  has  been  overlooked  by  the  surgeon,  or  else  the  bone 
has  died  after  the  operation,  due  to  the  impairment  of  its  blood  8upply.  This 
last  happens  when  extremely  thin  lajers  of  bone  are  left  covering  the  dura  or 
sinus.  In  many  of  these  cases,  if  the  defect  be  small,  nature  will  finallj  throw 
off  the  bone  and  eflFect  a  cure.  In  others,  the  process  may  be  hastened  by  a 
gentle  curettage  of  the  rough  spot  under  loeal  anesthesia.  In  many,  however, 
a  reopening  of  the  mastoid  wound  under  general  anesthesia  is  required,  wheii 
the  roughened  bone  can  readily  be  removed. 

3.    GENERAL  CONSTITUTIONAL  DEFECTS. — In  hospital  cases   especiallj, 
delay  in  the  healing  process  is  caused  by  a  general  run-down  condition  of  the 
patient,  due  to  poor  surroundings  or  previous  illnesses.     Many  of  these  cases 
are  anemic.     Others  suffer  from  syphilis,  tuberculosis,  gout,  rheumatism,  ox 
cardiac  or  renal  trouble.     In  these  cases  the  granulation  of  the  wound  pro- 
gresses  favorably  for  a  few  days,  and  then  suddenly  stops;  the  bone  may  c:^^ 
may  not  be  entirely  covered  with  granulations.     A  clew  to  the  condition    ^^ 
gotten  by  a  careful  examination  of  the  patient's  general  condition.     At  th  i' 
point  it  is  appropriate  to  emphasize  the  fact  that  healing  of  the  granulatirr^l 
mastoid  wounds  depends  not  only  on  local  treatment,  but  on  careful  attenti 
to  the  patient's  general  condition. 

Many  cases  of  delayed  healing  are  due  to  the  presence  of  adenoids  and  e 
larged  tonsils.    If  marked,  these  should  be  removed  as  soon  as  the  temperatu  ^*' 
becomes  normal. 

PBOGNOSIS   OF    SIMPI.E    MASTOID    OPERATIOKS 

In  unconiplicated  cases,  operated  upon  sufficientlv  early,  the  surgc  ^rr»3 
expects  to  obtaiu  perfect  healing  of  the  postauricular  wound  with  go*-^>< 
liearing. 

Mortalitj. — Kxcluding  complications,  there  should  be  no  operative  mortali-^^' 

POSTOPEBATIVE    COMPLICATIONS 

1.  Cellulitis  of  the  flaps. 

2.  Erysipelas. 

3.  Postoperative  pneumonia. 

4.  Sinus  thrombosis. 

5.  Leptomeningitis. 

6.  Brain  abscess. 

7.  Acute  labyrinthitis. 

8.  Facial  paralysis. 

Postoperative  complications  following  operations  for  f 
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the  exception  rather  than  the  rule.  In  competent  hands,  the  majoritj  of  the 
cases  make  a  smooth  and  uninterrupted  recovery. 

Some  eomplieations,  such  as  sinus  thrombosis,  brain  abscess,  and  lepto- 
meningitis^  while  many  times  apparently  postoperative,  in  realitj,  have  existed 
undiagnosed  at  the  time  of  the  original  operation. 

A  cellulitis  of  the  flaps  is  not  rare,  and  is  due  to  the  infection  of  these 
tissues  by  the  vimlent  pus  in  the  interior  of  the  mastoid.  Infection  is  always 
more  frequent  after  undue  trauma  of  the  flaps. 

Postoperative  ery8ipela8  oceurs  especially  in  the  streptococcus  infections, 
and  is  iisually  due  to  the  peculiar  nature  of  the  ear  infection  rather  than  to  any 
breach  of  aseptic  technic  on  the  part  of  the  operator. 

THE    BLOOlVOIiOT    DBESSINa 

This  method  wa8  first  advocated  by  Dr.  Clarence  J.  Blake  in  1891.  In 
this  country  Dr.  Blake  and  Dr.  H.  O.  Eeik,  of  Baltimore,  have  been  the  chief 
sponsors  for  this  method  of  dressing.  In  a  hundred  cases  of  acute  mastoiditis, 
Keik  claims  about  75  per  cent.  healed  by  primary  union. 

In  this  method  the  operative  cavity  is  rendered  as  aseptic  as  possible,  al- 
lowed  to  fill  with  blood,  and  the  posterior  wound  sutured. 

Infection  is  overcome  by:  (1)  the  preparation  of  the  cavity  and  (2)  by 
the  bactericidal  property  of  the  clotted  blood. 

In  a  recent  paper  C.  R.  Holmes  (2)  has  reported  17  cases  treated  by 
this  method :  3  cases  broke  down  completely,  necessitating  reopening  of  aH  the 
wound ;  in  7  cases  it  was  necessary  to  open  the  lower  angle  of  the  wound ;  in 
7  cases  (41  per  cent.)  there  was  complete  primary  union.  He  maintains  that 
in  this  method  the  cases  are  completely  healed  in  from  3  to  4  weeks.  In  brief, 
his  method  is  as  follows : 

The  mastoid  antrum  and  cells  are  carefully  cleaned  away  in  the  usual 
manner.  A  large  incision  is  then  made  in  the  drum  membrane  and  the  middle 
ear  carefully  syringcd.  The  mastoid  wound  is  sponged  dry  and  filled  with 
hvdrogen  peroxid,  then  sponged  dry  again.  This  is  repeated  3  times,  after 
which  it  is  syringed  with  50  per  cent.  alcohol  and  the  alcohol  is  allowed  to  re- 
main  in  the  cavity  for  3  mimites.  It  is  then  thoroughly  dried.  To  neutralize 
the  alcohol  and  to  enhance  the  action  of  the  clot  by  increased  alkalinity,  the 
cavity  is  finally  flushed  with  a  solution  of  sodium  bicarbonate  and  dried.  The 
posterior  auricular  artery  is  now  opened  and  the  cavity  is  allowed  to  fill  with 
fresh  arterial  blood.  The  artery  is  twisted  or  ligated.  The  periosteum  is  now 
sutured  in  a  separate  layer  and  the  skin  approximated  with  "Michel  clamps." 
Sub8equently,  if  there  are  evidences  of  infection,  the  posterior  wound  must 
be  partially  or  wholly  opened. 

Advantages. — The  advantages  are: 

1.  Kapid  healing. 

2.  Avoidance  of  painful  dressings. 

10  B 
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Bisadvantages. — The  disadvantages  are: 

1.  Possibilitj  of  infection  and  cellulitis  of  woiind. 

2.  Decreased  drainage  of  the  middie  ear,  i.  e.  antral  drainage  is  losL 

3.  Pos8ibility  of  eausing  intracranial  eomplications. 
Contra-indications. — The  contra-indications  are: 

1.  Cases  of  sinus  thrombosis,  brain  abscess,  meningitis. 

2.  Cases  of  suspected  intracranial  eomplications. 

Conclusions, — ^As  far  as  I  know,  no  results  have  been  published  as  regards 
the  effect  of  the  blood-clot  dressing  upon  subseqiient  hearing.  Certainlj  the 
great  factor  in  aiding  resolution  of  the  middie  ear,  i.  e.  antral  drainage,  is  lost, 

This  method  may  be  tried  by  the  experienced  otologist,  but  I  cannot  com- 
mend  it  to  the  occasional  operator,  unless  to  heal  a  normal  mastoid  opened 
under  a  mistaken  diagnosis.     (I  do  not  approve  of  this  method. — ^Editob.) 


BADICAL  UASTOm  OPEBATION 

The  radical  operation  is  performed  in  suppurative  processes  of  the  middie 
ear  and  mastoid,  in  which  (i.  e.  the  chronic  siippuration)  there  are  considerable 
caries  and  necrosis  either  in  the  small  bones  or  in  the  walls  of  the  middie  ear. 
These  cases  will  not  resolve  by  increased  drainage  of  the  middie  ear  as  do  the 
acute  suppurations,  but  reqiiire  more  radical  treatment. 

The  radical  operation  consists  first  in  the  opening  of  the  mastoid  antrum* 
and  the  removal  of  ali  diseased  tissue  in  the  mastoid  process ;  secondly,  in  the 
removal  of  the  upper  posterior  qiiadrant  of  the  bony  canal  wall ;  third,  in  the 
lowering  of  the  remaining  lower  segment  of  the  posterior  canal  wall  without 
injury  to  the  facial  nerve;  fourth,  removal  of  the  outer  walls  (drum  and  bony 
frame  of  the  middie  ear)  and  curettage  of  the  necrotic  tissues  and  eustachian 
tube;  fifth,  in  the  formation  of  a  plastic  flap  to  enlarge  the  fibrous  auditory 
canal  and  to  allow  for  easy  dressing  and  exit  of  the  secretions. 

Thus,  in  every  čase  of  mastoiditis  requiring  operation,  it  is  of  prime  im- 
portance  to  ascertain  whether  the  mastoiditis  is  secondary  to  an  acute  or  ohronio 
suppuration  of  the  middie  ear,  in  order  that  we  may  know  whether  to  perform 
a  simple  mastoid  or  a  radical  operation. 

Before  deciding  upon  a  radical  operation  it  is  necessary  to  determine  the  reaction 
of  the  semicircular  eanals  to  the  heat,  rotation  and  fistula  tests.  and  the  cochlea  to 
the  absolute  hearing  test,  in  order  to  rule  out  a  latent  difTuse  suppurative  labyrinthiti8. 
If  this  is  present  the  labyrinth  must  be  opened  and  drained  at  the  time  of  the  radical 
operation.  Many  cases  of  meningitis  have  been  caused  siinply  by  performing  a 
radical  operation  on  a  patient  who  is  also  suffering  from  an  unsuspected  diffuse 
purulent  inflammation  of  the  labyrinth. 

Indications  for  the  Badical  Operation. — 1.  In  simple  uncomplicated  cases 
of  chronic  purulent  otitis  media  that  resist  prolonged,  skillful  local  treat- 
ment, in  which  the  patient  desires  complete  relief  from  the  discharge. 
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2.  A  chronic  discharge  from  the  middle  ear,  accompanied  by  poop  or  fail- 
iiig  health,  other  causes  being  ezcluded.  These  cases  are  seen  especially  in 
children,^ 

3.  Persistent  acute  esacerbations  of  a  chronic  suppuration  accompanied 
hj  pain  or  mastoid  tenderness. 

4.  Eecurring  poljps  arising  from  any  part  of  the  middle  ear,  especiallj 
the  promontorj,  antrum,  or  attic. 

6.     A  fistula  from  the  mastoid  cells  to  the  cortex  or  posterior  canal  wall. 

6.  Cases  of  cholesteatoma  resisting  local  treatment. 

7.  Fetid  suppuration,  resisting  long-continued  treatment 

8.  Paraljsis  of  the  facial  nerve. 

9.  Chronic  suppuration  of  the  middle  ear,  exhibiting  sjmptoms  of  sus- 
pected  sinus  thrombosis,  chills,  high  temperature. 

10.  Chronic  suppurations  of  the  middle  ear,  showing  symptoms  of  be- 
ginning  intracranial  involvement,  headache,  nausea,  vertigo,  vbmiting,    * 

11.  Chronic  suppurations  of  the  middle  ear,  with  an  intractable  stenosis 
of  the  auditorj  canal. 

12.  Certain  cases  of  impacted  foreign  bodies  in  the  middle  ear,  to  facili- 
tate  their  removal. 

AKATOMIOAI.   POINTS    TO    BE    NOTED 

1.  Facial  Nerve. — ^It  is  of  the  utmost  importance  for  the  operator  to  fa- 
miliarize  himself  with  the  surgical  relations  of  the  facial  nerve  in  the  tem- 
poral  bone.  Briefly,  the  facial  nerve  passes  outward  from  the  internal  auditory 
canal  until  it  reaches  the  anterior  and  upper  part  of  the  inner  wall  of  the 
middle  ear,  just  above  and  posterior  to  the  canal  for  the  tensor  tympani  mus- 
ele.  It  then  passes  backward  in  the  inner  wall  of  the  middle  ear,  above  the 
foramen  ovale,  until  beneath  the  floor  of  the  aditus,  when  it  bends,  to  descend 
almost  verticallv  (see  page  146)  in  the  posterior  canal  wall,  to  emerge  from  the 
bone  at  the  stylomastoid  foramen.  The  anterior  part  of  the  extemal  semi- 
circular  canal  bears  an  important  relation  to  the  vertical  part  of  its  course. 
It  juts  outward,  i.  e.  toward  the  operator,  over  the  facial  nerve,  as  does  the 
eave  over  the  corner  of  a  house,  so  that  in  lowering  the  posterior  canal  wall, 
we  can  remove  the  bone  until  we  reach  an  imaginary  vertical  line  dropped 
downward  from  the  convex  prominence  of  the  external  semicircular  canal.  The 
nerve  runs  in  a  canal  of  hard  bone,  the  aqueductus  Fallopii.  This  is  thinner, 
and  the  nerve  more  liable  to  injury  in  the  horizontal  part  of  its  course  on  the 
inner  wall  of  the  middle  ear  than  in  the  vertical  part  of  its  course  in  the  pos- 
terior canal  walL 

2.  Charaoter  of  the  Bone. — In  many  cases  of  long-contimicd  suppuration 
requiring  a  radical  operation,  many  if  not  aH  of  the  mastoid  cells  have  become 

*There  is  no  guestion  but  that  in  certain  cases  thcre  is  enough  absorption  of  the 
ebftmic  discharge  to  markedl7  impair  the  general  health,  and  in  joung  chUdren  to  unfavorabl/ 
ialliianee  the  growth  and  development. 
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obliterated,  the  antrum  cavity  narrowed,  and  the  bone  has  assumed  a  dense 
ivory-like  character.  In  the  cholesteatoma  cases,  on  the  contrary,  the  bone  be- 
neath  the  cortex  is  apt  to  be  soft  and  the  natiiral  eavities  of  the  ear  and  antnim 
enlarged  by  the  erosive  qiiality  of  the  cholcstcatoniatous  rndsses, 

3.  Extemal  Semicircular  Canal. — This  is  covered  with  hard,  dense  bone 
who8e  whitenes8  usuallj  afFords  a  marked  eontrast  to  the  surrounding  tissue. 
It  should  alway8  be  songht  for  after  opening  the  antrum.  Its  relation  to  the 
antrum  has  already  been  noted  (see  page  116). 

4.  Lateral  Sinus. — As  previously  noted,  its  position  is  extremely  variable 
(see  page  IIG).  In  cases  reqniring  a  radical  operation,  the  sinus  is  quite  apt  to 
be  far  forivard. 

5.  The  Foramen  Ovale  and  Botundum. — These  foramina  lie  in  the  pos- 
terior  part  of  the  inner  wall  of  the  middle  ear,  just  anterior  to  the  junction  of 
the  inner  wall  and  posterior  canal  wall.  They  are  partly  covered  by  the  over- 
hanging  canal  wall.  The  foramen  ovale,  Iving  jnst  beneath  the  tum  of  the 
facial  nerve,  cannot  be  plainly  seen  during  the  radical  operation  unless  the 
facial  ridge  (see  page  130)  has  been  lowered  to  its  extreme  limit.  Even  then  it 
is  usiially  covered  by  a  mass  of  granulations  which  should  not  be  disturbed. 

6.  The  Promontorj. — This  is  the  roimded  prominence  on  the  inner  wall 
of  the  middle  ear  anterior  to  the  foramina  ovale  and  rotundum,  and  is  tlic 
bone  covering  the  first  and  second  turns  of  the  cochlea. 

7.  Eustachian  Tube. — The  opening  of  the  eustachian  tube  is  seen  in  the 
anterior  part  of  the  middle  ear,  in  the  niche  formed  by  the  anterior  and  inner 
wall,  about  3  or  4  mm.  above  the  floor. 

In  curetting  the  eustachian  tube,  its  relation  to  the  carotid  artery  m\ist 
be  remembered.  The  internal  carotid  artery  lies  to  the  inner  side  and  below 
the  eustachian  tube,  separated  from  it  by  a  thin  plate  of  bone.  This  bone 
often  contains  dehiscences,  and  injury  of  the  carotid  artery  may  be  caused  by 
rough  or  incaiitious  curettage  of  the  tube. 

8.  Canal  for  Tensor  Tynipani  Muscle. — This  lies  parallel  to  and  just 
above  the  eustachian  tube.  The  bonv  partition  between  the  2  canals  is  ofteu 
more  or  less  incomplete.  Emphasis  will  be  laid  on  this  in  connection  witli 
curettage  of  the  eustachian  tube  (page  138).  The  horizontal  part  of  the  Fallo- 
pian  canal  lies  above  and  just  behind  the  canal  for  the  tensor  tympani,  and  it  is 
in  this  locality  that  the  bony  wall  is  extremely  thin  and  that  the  nerve  is 
liable  to  be  injured. 

9.  Olenoid  Fossa. — This  lies  on  the  anterior  surface  of  the  plate  of  bone 
forming  the  anterior  bony  canal  \vall,  and  in  widening  the  canal  this  is  some- 
times  entered.  As  a  rule,  the  articular  cavitv  of  the  jaw  is  not  injured  and 
no  harm  results,  aside  from  a  slii^ht  temporary  soreness  and  stiffness  of  that 
articulation.  If  the  svnovial  cavity  is  injured,  a  serious  septic  arthritis  mav 
ensue. 

10.  Jngnilar  Bnlb. — The  jui»;ular  bulh  is  in  relation  to  the  floor  of  the  nntl- 
dle  ear.     Cases  of  injury  during  the  coiirsc  of  a  radical  operation  have  bi»t»u 


EADICAL   MASTOID    OPERATION  133 

reported,  but  it  is  an  uncominon  accident.  In  rare  instances,  there  is  a  con- 
genital  defect  of  the  floor,  and  the  bulb  lies  in  the  floor  of  the  middle  ear, 
unprotected  by  a  bony  plate  and  liable  to  injury  even  with  the  most  careful 
use  of  the  curet. 

11.  Tegmen  Tyinpaiil. — Above,  the  middle  ear  is  separated  from  the  tem- 
porosphenoidal  lobe  of  the  brain  by  a  thin  plate  of  bone,  the  tegmen  tympani. 

TEOHNIC  OF  THE  BADICAL  MASTOID  OPEBATION 

It  is  convenient  to  perform  the  radical  operation  in  the  following  steps: 

1.  Incision. 

2.  Eefleetion  of  the  periosteum  and  separation  of  the  fibrous  auditorj 
canal. 

3.  Preliminarj  removal  of  bone  over  outer  wall  of  attic,  posterior  canal 
Tvall  and  antrum. 

4.  Opening  of  antrum  and  removal  of  mastoid  cells. 

6,  Eemoval  of  the  posterosuperior  quadrant  of  the  bony  canal  wall. 

6.  Lowering  of  the  facial  ridge. 

7.  Removal  of  outer  wall  of  attic. 

8.  Obliteration  of  hypotympanum  and  widening  of  the  bony  canal. 

9.  Curettage  of  eustachian  tube. 

10.  Formation  of  plastic  flap. 

11.  Suture  of  posterior  wound  and  flap. 

12.  Dressing. 

1.  Incision. — The  usual  mastoid  incision  is  made  (sce  page  99)  ^/4  in.  be- 
hind  the  postauricular  fold,  and  extending  froni  the  tip  below  to  ^/4  ^^'  above 
the  superiop  attachment  of  the  auricle.  In  certain  cases  it  is  advantageous 
to  prolong  this  somewhat  upward  and  forward. 

Some  operators  advocate  a  more  convex  incision  with  its  apex  ahnost  1  in.  pos- 
terior to  the  postauricular  fold.  This  makes  in  many  instances  a  more  conspicuous 
scar,  and  the  advantages  claimed  for  it  do  not,  in  my  opinion,  compensate. 

The  horizontal  incision  is  rarely  necessary,  and  is  not  made  as  a  matter 
of  routine. 

2.  Befleotion  of  Feriosteiun  and  Separation  of  Fibrous  Auditory  Canal. 
— The  periosteum  is  now  reflected  in  the  usiial  manner  and  the  lining  of  the 
bony  canal  separated  throughout  its  entire  circumfcrence  with  a  medium-sized 
curet,  tearing  it  away  from  the  membrana  tvmpani  (if  any  remains)  at  the 
annuhis  tympanicus.  Ali  bleeding  vesscls  are  clampcd  and  the  posterior  edge 
of  the  wound  held  apart  with  the  sharp  retractor,  whilc  the  Whiting  retractor 
18  inscrtcd  into  the  auditorv  canal. 

I  have  never  scen  any  ill  effect  from  the  separation  of  the  entire  circum- 
fcrence of  the  auditory  canal,*  and  the  added  space  and  clear  view  of  the 

'Some  aathors  leave  the  anterior  part  attached  to  avoid  necrosis  of  the  canal  wallr 
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auditory  canal  gained  by  this  atep  are  of  great  advantage  to  the  operator. 
3.  Preliiiiinary  BemoTal  of  Bone  Over  tlie  Onter  WaU  of  the  Attio,  Aatnun, 
ani  Fosterior  Canal  Wall. — Tlie  cortex  ovcr  tlie  above  regioos  is  removed  to  the 
deptb  of  about  l^  in.  and  to  the  extent  shown  in  the  accompanjing  figure. 
Thia  is  cautio«sly  done  with  a  medium-aized  gouge.  In  cases  where  the 
cortex  is  thick  thia  enables  the  8ubsequent  work  on  the  antnim  and  canal  wall 
to  be  accomplished  with  greater  facility.  With  a  little  experience  this  can 
be  done  quite  rapidly.     In  children  with  soft  bones  thia  atep  inay  be  omitted. 

Before.  removing  the 
cortex  the  occasional 
operator  ahould  alway9 
preserve  in  his  niind'3 
ove  the  location  of  the 
boiindaries  of  the  supra- 
meatal  triangle. 

4.  Openinp  of  the 
Antntm  and  Bemoval  of 
the  Hastoid  CelU.— The 
method  of  open  ing  the 
antrum  bas  hcen  given 
under  the  Simple  Mas- 
toid  Operation  (page 
111),  In  eh  r  on  i  C 
cases,  however,  the  fol- 
lovving  peciillarities  are 
iisua]ly  n  o  t  e  d,  whioh 
render  the  step  more 
difUciilt:  (a)  hardnesa 
and  thicknesa  of  the 
cortex;  (b)  the  apparent  dcpth;  (c)  smallness  of  the  antnim.  The  keynote 
in  this  procedure  is  to  procecd  slow!y,  hiig  the  poaterior  canal  wa11  and  pro- 
ceed  in  a  tlirection  inward,  forward  and  a  little  iipward.  \\'Tien  opened,  the 
antrum  shoiild  be  identified  by  mcans  of  a  probe  and  its  overbanging  valla 
removed.  The  dural  plate,  and  if  neoessarj  tlie  sinus  platc  behind  should  be 
identified  above.  In  a  chronic  casc  always  bo  on  the  lookout  for  a  ]ow  dura 
and  a  far  forward  sinus.  Usuallv  the  mnatoid  cclls  are  few  in  numbcr.  The 
bone,  if  not  sclerotic,  is  usuallv  diploč-tic  in  character,  AH  suspicious  or 
doubtful  bone  in  the  mastoid  should  bc  removed.  ^^^li]e  we  vvish  to  avoid,  if 
possible,  a  large  mnatoid  cavitv,  it  is  safcr  in  tlie  long  run  to  remove  anv 
bone  that  scems  oven  slightlv  discased,  removing  the  tip,  if  nece38ary.  The 
bone  in  the  zvgomatic  rcgion  is  no\v  removed  citlier  with  a  gouge,  or  a  Kichards 
curet,  which  is  workpd  from  witliin  oiit\vard,  uaing  the  poaterior  tip  of  the 
bony  opening  as  a  fulcnim.  This  scrvcs  to  narroiv  the  ring  of  bone  at  the 
postcrosuperior  canal  wall.    In  this  step  the  external  aemicircular  canal  should 


RADICAX    MASTOID    OPERATION 


135 


be  identified.    On  accouot  of  tbe  ivory-]ike  character  of  the  surrounding  bone, 
it  usuallj  is  not  as  conBpicuous  as  in  the  acutc  cases. 

5.  BcmoTal  of  the  PoBterosnperlot  ftnadrant  of  the  Bony  Canal  WalL 
— A  probe  is  now  passed  from  the  antrum  throiigh  the  aditus  into  the  middle 
ear.  Ali  the  canal  wall  above  and  esternal  to  this  probo  niay  be  removed  in 
the  foIlowing  manuer:  It  is  assumed  tbat  the  outer  v>a^\  of  the  antrum  bas 
been  removed  compIcteIy  so  that  the  upper  border  of  tlie  aiitral  opening  is 
flush  with  the  diiral  plato,  and  that  the  periphcry  of  the  iipper  and  poaterior 
part  of  the  canal  wbII  bas  been  outHned  hy  the  removal  of  the  bone  covering 
the  zygomatic  area,  together  with  any  zygomatic  cells  tliat  inay  be  present. 
Thia  removal  of  bone  in  the  zygomatic  region  decreases  the  anteropoaterior 
dimensiona  of  the  bone  to  be  removed  and  rendera  the  final  removal  of  the 
honj  ring  eaaier  and  less  dangerous  to  the  facial  nerve  which  lies  beneatb 
and  below. 

The  outer  portion  of  the  poaterior  canal  wall,  i.  e.  approximately  one-third, 
may  be  removed  with  the  rongcur  and  the  remainder  with  the  chisel,  or  the 
e  n  t  i  r  e  aegment  with  the 
chisel  in  the  m  a  n  n  e  r  de- 
scribed  be]ow: 

With  a  sharp,  medium- 
aized  Whiting  chisel  a  verti- 
cal  cut  1  mm.  in  depth  is 
made  into  the  bone  of  the 
posterior  canal,  just  below 
the  leve!  of  the  dura!  plate, 
the  chisel  being  held  with  the 
flftt  edge  toward  the  dura ; 
starti ng  below  at  the  leve! 
of  the  canal  floor,  a  laver  of 
bone  is  shaved  from  the  poa- 
terior canal  wal],  meeting 
the  vertical  incision  above, 
the  chisel  now  being  held 
with  the  beveled  edge  toward 
the  bone.  Thue  a  wedgc- 
shaped  ahaving  will  be  tak  en 
from  the  poaterior  canal  wall,  thin  bclow  and  thicker  above,  its  base  correspond- 
ing  to  the  depth  of  the  vertical  incision.  This  procesa  is  repeated  until  ali  that 
remaina  of  the  upper  poaterior  wall  ia  a  thin  bony  bridge  with  the  antrum  poa- 
terior and  above,  the  cavitv  of  the  middle  car  anterior  and  below. 


la.  14.— Radical  Opehatiok  (2). 
The  probe  ia  passed  fruDi  the  aditi 
into  the  cavity  o[  tho  middlo  ear. 


By  this  mclhod.  it  will  he  s 
above  the  level  of  the  facial  ncr 
the  canal  wall  is  held  aliiiost  pur 
of  injury  by  a  slip  of  the  instriii 


I  that  tlip 
wliilf  the 


cliisel  is  drivoii  V(Ttica]]y  iiiward  only 
:'liiscl  ivlicii  low(>ritifr  tlio  lov^er  pnrt  of 
t)ie  chance 
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The  remaining  bridge  of  bone  is  nov  thinned  from  behiud  by  tlie  cautioua 
use  of  a  small  Kicbards  curet,  and  may  be  removed  bv  one  of  2  metbods: 

(a)  It  may  be  bitton  away  in  one  piece  by  the  Janaen  foreepa,  earo  being 
taken  not  to  twist  the  instrument  wliile  this  is  being  done. 

(b)  Or,  a  small  cbisel  may  be  placed  at  its  upper  extremity,  and  smartly 
tapped;  in  this  metbod  the  bridge  may  be  fractured  above  and  below  without 
the  fracture  line  cxtendiug  into  the  Fallopian  canal  and  injuring  the  nerve. 
If  a  cbisel  is  used  at  the  lower  extrcmity  of  the  bridge,  injury  to  the  facial 
nerve  is  apt  to  result. 

The  reinainder  of  the  canal  wali  forms  the  so-called  facial  ridgc.  At  its 
upper  and  anterior  cxtremity  is  now  scen  a  small  spur  of  bone,  the  rcmains  of 
tho  annulus  ti/mpanicus.     Dircctij  below  and  beneath  this  are  the  stapcs  and 

foramen  ovale,  while  at  its 
inner  eide  lics  the  facial 
nerve,  This  spur  must  be 
caiitiously  shaved  down  until 
(iompletely  obliterated,  This 
is  done  witli  the  aide  of  a 
curet,  working  from  above, 
using  the  upper  etlge  of  the 
bone  cavity  as  a  fiiicrum. 

6.  Lowerinf  of  the  Facial 
Eidge.^Thc  facial  r  i  d  p  e 
mnst  now  be  lowered  until  it 
reaehes  an  imaginary  verti- 
cal  line  dropped  (with  the 
patient  in  the  upright  posi- 
tion)  downward  from  the 
eouvexity  of  the  external 
semieircular  canal.  This  is 
best  accomplished  by  the  use 
of  a  large-sized  Richards 
curet,  working  from  above 
and  iising  as  before  the  upper  edge  of  the  bone  cavitv  aa  a  fuicrum,  At  the 
base  of  the  ridge,  nearing  the  floor  of  the  auditorv  canal,  a  sharp  Whiting'3 
gouge  used  in  the  hand  wi]|  l>e  found  more  efficiont  than  the  curet.  Witli 
tbese  two  instrumenta  the  bone  shoukl  be  taken  away  in  thin  ahavings,  the 
face  being  elo9cly  watehed  by  tlio  ancsthetist  for  tvvitcliiTig  which  denotea  that 
the  facial  nerve  is  lu  dangerous  proximity.  If  tho  facial  ridge  ia  loivered  to 
the  extreme  limit  of  safctv  in  the  maimer  describetl,  the  facial  arterv,  which 
liea  in  the  general  ctnirne  of  tlie  in-rve,  biit  amncwhjit  oxtenial  to  it,  will  Im? 
divided.  This  ia  a  verv  aiiiall  vcssci  and  the  rcsultiug  hcuiorrhage  ig  eaaily 
chcckcd  by  pressurc. 

7.    Eemoval  of  the  Outer  Wall  of  the  Attic. — The  outer  wall  of  the  attic, 


Pia.  15. — Radical  Operatioh  Coupleted.  Tho  cavily  ot 
the  luitrum  and  middie  ear  are  seen  converted  into  one. 
Tb«  euatachiaii  tube  ia  seon  at  the  anterior  part  of  the 
bony  cavity. 
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if  anv  remains  after  the  preliminary  removal  of  bone  (see  page  134)  and  after 
the  cutting  away  of  the  posterosnperior  quadrant  of  the  canal  wall,  is  now 
removed  so  that  the  outer  border  is  on  a  level  with  the  highest  point  of  the 
attic  cavity  and  there  is  no  overhang.  Especiallj  important  is  it  to  remove  the 
overhang  at  the  junction  of  the  anterior  and  outer  walls  of  the  middle  ear. 
This  may  be  done  with  a  medium-sized  curet,  iising  the  side  of  the  instru- 
ment, and  working  from  within  outward.  Oftentimes  in  this  region  the  dura 
has  been  expo8ed  by  the  pathological  process.  If  so,  it  should  be  treated  as 
in  the  simple  niastoid  operation. 

The  contents  of  the  middle  ear  cavity,  which  probably  consist  of  granula- 
tions  and  necrotic  ossicles,  may  now  be  removed  by  the  gentle  use  of  a  curet, 
inserting  the  instrument  into  the  cavity  and  curetting  gently  outward  away 
from  the  promontory  and  foramen  ovale.  After  this  is  done  the  cavity  is  packed 
for  a  moment  with  gauze  saturated  with  adrenalin  1 :1,000.  This  checks  the 
oozing  and  makes  the  bony  landmarks  more  prominent. 

8.  Obliteration  of  the  Hypotyinpaniun. — In  many  of  the  cases  requiring  a 
radicai  operation,  the  bony  canal  wall  has  become  narrowed  by  a  thickening  of 
its  lumen  following  the  chronic  suppuration. 

It  is  cssential  for  good  drainage  and  perfect  healing  that  the  distance  between 
the  anterior  canal  wa]l  and  facial  ridge  be  made.  as  great  as  possible,  for  tlie  granu- 
lations  have  a  tendency  to  bridge  aeross  this  space.     This  is  accomplished  by: 

(a)  Removal  of  the  facial  ridge  to  its  lowermost  limit. 

(b)  Thinning  of  the  anterior  canal  wall. 

(c)  Obliteration  of  the  hypotympanum. 

The  facial  ridge  has  been  considered  in  the  pieceding  paragraph. 

The  anterior  tip  of  the  eustachian  tube  and  canal  wall  may  be  thinned  with 
a  small  curet,  starting  at  the  orifice  of  the  eustachian  tube  and  proceeding 
outward.  This  should  be  done  until  the  convexity  of  the  bone  external  to  the 
tube  has  been  entirely  removed. 

Roughly,  the  hypotympanum  is  that  part  of  the  middle  ear  cavity  lying 
below  the  floor  of  the  bony  canal.  This  overhang  (i.  e.  the  outer  wall  of  the 
above  cavity)  should  be  removed  so  that  the  canal  floor  is  on  a  level  with  the 
lovrennost  part  of  the  tympanic  cavity.  It  is  necessary  to  pay  especial  atten- 
tion  to  the  overhang  at  the  junction  of  the  base  of  the  facial  ridge  and  the 
posterior  part  of  the  hvpotvmpanum.  This  is  a  point  in  the  operative  technic 
that  is  frequently  neglected,  and  its  omission  is  a  factor  in  a  certain  number  of 
postoperative  failures. 

In  this  looality  the  facial  nerve,  instcad  of  proceeding  vertically  downward,  tums 
8ompwhat  bnc*kward,  so  that  the  overhang  iiiay  be  cautiously  removed  witliout  danger 
to  it«  integrity.  This  is  dono  with  a  Rinall  No.  O  Riohard  curet,  aupplemented  by  a 
Whiting  gonge,  and  by  serai)ing  from  within  oiitward.  \Vhen  the  hypotynipanum 
haa  been  coniplctely  obliteratod,  a  probe  may  bc  passed  from  the  junction  of  the  inner 
vali  and  the  iioor  directly  outward  without  encountering  any  ridge  of  bone. 
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9.  Curettage  of  thc  Eustachian  Tube. — The  mucoiis  membrane  must  now 
be  removed  from  the  interior  of  the  eustachian  tube  as  far  down  as  the  isthmus. 
Failure  to  do  this  often  results  in  a  permanent  communication  with  the  throat ; 
accompanied  by  an  intermittent  or  continuous  diseharge  and  by  the  constant 
]iability  of  the  operative  cavity  to  a  reinfection.  This  is  best  done  by  the  use 
of  the  Yankauer  curets.  While  not  designed  by  Yankauer  for  nse  in  the 
radical  operation,  I  have  used  them  con8tantly  for  that  purpose,  since  their 
introduction,  and  have  found  them  most  eflBcient.     If  these  are  not  at  hand, 


FiQ.  16. — Vankauer  Eustachian  Curst  SHOwiNa  Dbtail  of  Hkad. 

a  very  small  Volkmann  curet  may  be  used  in  their  stead.     Some  operators 
prefer  a  hand-burr. 

Again  I  must  emphasize  the  relationship  of  the  carotid  artery,  i.  e.  its  position. 
to  the  lower  and  inner  side  of  the  tube.  Often  a  group  of  cells  is  found  extending 
from  the  aural  open  ing  of  the  tube  to  the  hypotympanum.  These,  if  present,  must 
be  removed.  If  cells  are  not  present  in  this  locality  cancellous  bone  may  be  found; 
this  should  be  removed  with  a  curet  until  the  walls  are  smooth  and  hard. 

The  canal  for  the  tensor  tympani  runs  just  above  and  parallel  to  the 
eustachian  tube.  The  bony  partition  between  them  should  be  broken  down 
v^ith  a  curet  and  the  2  tubes  made  into  one  for  as  great  a  portion  of  their 
length  as  is  possible.  This  allows  their  lumina  to  fill  up  v^itli  granulations  and 
eventually  to  be  obliterated. 

Failure  to  treat  adequately  the  eustachian  tube  and  the  canal  for  the  tensor 
tympani  muscle  is  responsible  for  a  persistent  diseharge  in  many  cases  upon  whom 
the  radical  operation  bas  been  performed. 

When  this  step  has  been  accomplished  the  cavity  is  flushed  with  a  normal 
saline  solution  and  dried.  It  is  then  inspected  carefully  to  make  sure  that 
the  operator  has  not  overlooked  any  diseased  area  either  in  the  middle  ear 
or  in  the  mastoid  process.  If  these  are  found  they  shoiild  receive  appropriate 
treatment.  The  area  of  the  promontory  and  foramen  ovale  should  be  excepted. 
In  my  opinion  curettage  of  this  area  is  not  only  unnecessary  in  cases  requiring 
simply  a  radical  operation,  but  fraught  with  danger.  Rough  and  improper 
treatment  of  the  promontorv  and  meddling  with  the  foramen  ovale  have  without 
doubt  been  responsible  for  a  certain  nuraber  of  cases  of  acute  labyrinthiti8  fol- 
lowing  the  radical  operation.  Granulations  over  these  areas  should  not  be 
disturbed.  If  the  rest  of  the  operative  cavitv  be  properly  exenterated  the 
surgeon  need  feel  no  uneasiness  as  regards  the  resohition  of  the  tissue  in  this 
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area.     Of  course  thia  does  not  apply  to  cases  where  a  labjrinthitis 
(see  Labjrinth  Operation). 

10.  Fonnation  of  a  Flastic  Flap. — The  purpose  of  this  step  is  twofold: 
firat,  to  enlarge  tlie  external  auditorj  canal  so  as  to  allow  of  subseguent  dresa- 
ings  tbrougb  Hs  lumen;  secoiid,  to  utilize  tbe  akin  of  tbe  caoal  in  liuing  the 
operative  cavity,  Various  plaBtic  operations  have  been  deviaed  for  tbis  pur- 
pose; bowever,  I  describe  one  wbicb  is  simple  and  admirably  fulfills  its 
iunction. 

This  consists  of  two  incisions,  meeting  each  otber  at  rigbt  angics,  a  vertical 
one  in  tbe  concba  and  a  borizontal  one  in  the  floor  of  the  canal.  Tbe  sbarp 
flap  knife  is  taken  and  tbrust  tbrougb  the  cnncba  at  a, 
and  carried  dovmvvard  in  a  oiir\ed  direction  juat  out 
side  the  line  of  jtinction  of  the  concha  witb  the  canal 
until  it  reacbes  b,  the  junction  of  the  concha  with  the 
floor  of  the  canal.  This  incision  extcnds  through  the 
cntire  thickncss  of  the  concha  The  sizo  of  the  futiire 
canal  can  be  governed  b\  the  distance  of  the  mcision 
bebind  the  conchomcatal  ]unction  We  usuall>  plan 
to  make  a  canal  throiigb  which  we  can  pasa  tbe  tip  of 
the  Uttle  finger.  Too  large  a  meatus  causea  undue 
disfigurement. 

Tbe  flap  ia  completed  by  a  second  incision  extend- 
ing  direet]y  inward  from  b  along  the  floor  to  the  inner- 
tnost  extremity  of  tbe  canal.  Thia  is  eonvenientiy 
niade  by  inserting  the  prohe-pointed  flap  knife  into 
the  lowermost  part  of  tbe  vertical  incision  from  be- 
hind,  and  aevering  the  floor  of  the  canal.  The  flap 
tbna  formed  is  pulled  upward  and  hackward,  the  carti- 
lago  removed  from  its  surface  with  the  acissora,  and  siitiired  to  tbe  fascia  eover- 
ing  the  temporal  muscie,  so  that  wben  tbe  aiiricle  ib  in  its  proper  position  the 
flap  lies  smootb]y  against  the  iipper  part  of  the  operative  eavity.  If  the  dura 
haa  been  expo8ed,  čare  sbonld  he  taken  that  this  flap  does  not  lie  against  it. 

11.  Sutsre  of  the  Poaterior  Woniid. — It  is  deairable,  if  possible,  to  close 
the  pogtcrior  wound.     Michel  clamps  or  silkworm-giit  sntnrea  are  nscd. 

The  lower  part  of  the  posterior  incision  sbould  bo  left  open  in  tbe  fol- 
]owtng  conditions : 

1.  Large  mastoid  cavity. 

2.  Expo8ure  of  a  coneiderable  area  of  dura  or  sinus. 

3.  Casee  of  cbolestcatoma. 

4.  In  cases  of  suspccted  intracranial  compHcationa. 

Before  the  posterior  woiind  is  suturcd,  tbe  eavitv  shonld  lie  lightly  packcd 
tbrougb  tbe  auditory  canal  with  5  per  cent.  iodoform  gauze. 


FlO.  17. — RdlDICAL  Ofbration 
Sbowinu  tre  Lines  or 
Fncibion  for  the  Fohma- 
TioH  or   A   Plastic   Fl*p. 
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INJUBT  TO  THE  FAOIAL  NEBVE 

Ptirinc  Iho  ontiro  iH»rft»rinanc'C  of  the  radical  opcration  the  anesthctist  sbould 

r-"f  fnllv  wntrh  iho  fjUH>  of  the  patient  for  twitching  of  the  eye  and  face  which 

1.'^  lotos  thni  tho  purptHUi  is  in  dangerous  proximity  to  the  facial  nerve.     K  this  is 

l.N^n!  hr  sh«'^"!«^  ^^  *^"^^*  '^^'""^  ^^^^  operator. 

h\  iho  oniinrtr.v  radi**«l  oporation  the  facial  nerve  should  not  be  injured  by 
tIm  «'mN  fiil  opti-j^t'^'*'  ^^  ^^^*-  "crve  bas  already  been  exposed  in  its  course  by  the  patbo- 
Uv\<"\\  ln^H'«'s**.  «»linht  iiijury  ia  sometimes  unavoidable. 

Fnnrtl  p:n«lvf«iM  i«  of  two  kinds:  first,  that  caiiscd  by  injury  to  the  nerve 
■11  oivv.m^^M  I  *!»»**  paraivsis  appears  iimnediately  after  opcration,  its  extent 
nm^  •|M%'>i^M^^'»»*»  *l«»|>t?iHliii^  upon  the  aniount  of  injiiry  inflicted;  second,  that 
,..iiv-i.^  ^.^  <*  lnnniuiti(^  or  a  pressiirc  neiiritis  withoiit  actiial  injury  to  the  in- 
-p,^  sv.v  v^i  il»**  uorvo  itnelf.  This  may  often  be  causcd  by  the  removal  of  necrotic 
v,M.i^.  lu  s-loiip  pn»xiinity  to  the  nerve  or  the  iise  of  too  tight  postoperative  pack- 
.a,,.  (u  iho  luttor  (mse  the  paralvsis  appears  only  at  an  interval  of  24  to  48 
h  iiu.>  alUH*  oporation,  is  almost  never  complete  and  may  disappear  in  a  few 
.l.i\  I,  m  urt  lato  aH  Ji  uionths  after  its  onset.  In  tbese  cases  the  paraljsis  is 
i.in  U  pt^rinaiiont  and  nced  cause  the  operator  but  little  anxiety.  The  most 
ini|uiuil  hit<\s  of  these  injiiries  are  not,  as  is  commonly  supposed,  along  the 
i;i.  lili  riil^o,  but  in  one  of  two  pbices:  first,  where  the  facial  nerve  enters  the 
iiiulilKt  imr  above  and  bchind  the  canal  for  the  tensor  tympani;  second,  at  the 
|uioU'rior  part  of  the  hypotynipanum  where  the  facial  ridge  joins  the  inner 
pult  i»l  tlio  lloor  of  the  bony  canal. 

AFTEB-TREATMENT 

Thn  ])riniary  packing  is  removed  on  the  third  to  the  fifth  day  after  opera- 
tion  and  tben  dressed  every  other  day  with  either  balsam  of  Peru  or  6  per  cent. 
iiuloforin  gauze.  When  the  cavity  is  covered  witb  granulations,  U8ually  in 
about  2  weck8,  tlie  packing  mav  be  oniitted.  The  ear  is  tben  irrigated  once  or 
twico  a  day  to  reniove  the  discharge  and  the  cavity  treated  by  the  instillation 
of  a  warnied  solution  of  boric  acid  in  alcohol.  Exuberant  granulations  should 
bo  removed  from  tinie  to  tinie  either  with  a  sharp  curet,  or  by  cauterization 
with  a  chromic  acid  boad,  in  order  that  the  operative  cavity  shall  present  a 
Huiooth  even  siirfaco  for  epiderniization.  By  this  method  the  operative  cavity 
finally  heals  by  tho  epitheliuni  growing  in  from  the  edges  of  the  canal  and 
finally  covering  tlie  granuhitions. 

At  timos  tho  healing  period  mav  be  hastened  by  the  nse  of  Thiersch^s 
grafts. 

ffldn  Orafting  Followiiig  the  Badical  Operation. — In  sni  table  cases  the 
prooess  of  hcaling  after  a  ra(li(*al  opcration  may  be  hastened  considerably  by 
the  application  of  Thiersch's  grafts  to  the  operative  cavity. 

While  some  operatora  api)ly  grafts  to  the  frcshly  operated  cavity  with  somo 
11006081  I  fcol  on  accoiint  of  the  complications   (meningitis)   which  I  have 
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observed  following  this  practice,  that  it  is  safer  to  iise  onlv  secondarj'  grafts 
applied  one  wec*k  to  ton  davs  after  the  opera  t  ion. 

TECHX1C  OF  SKJN  GRAFTING.— In  the  following  deseription  of  the 
technic  I  wi8h  to  acknowledge  my  indehtedness  to  a  paper  by  Air.  Chas.  F. 
Ballauee  (2). 

"After  an  interval  of  eight  to  ten  days  after  operation  the  posterior  wound  is  re- 
opened  and  the  cavity  gently  euretted.  Ali  bleeding  is  airested  and  the  eavity  cleansed 
with  peroxid  Sol.  and  flushcd  with  saline.  The  ^afts  are  now  eut  preferably  from  the 
inner  surface  of  the  thigh.  Tluy  should  he  large  and  thin.  They  may  be  kept  on  plates 
of  glass  or  they  may  be  immediately  carried  to  the  wound  on  a  mierosoope  seetion 
lifter.  The  front  boider  of  the  lifter  is  phieed  against  the  outer  or  superficial  cdge 
of  the  anterior  wall  of  the  eaTity  in  the  bone  made  by  the  operation.  The  margin 
of  the  graft  is  now  eoaxed  from  off  the  lifter  on  to  this  superfieial  edge,  and  also 
above  on  to  adjoining  superficial  edge  of  the  roof  of  the  caTity,  just  below  the  linea 
temporalis.  The  upper  and  anterior  margins  of  the  graft  thus  placed  are  held  in 
position  by  a  probe.  The  seetion  lifter  is  gradually  withdrawn  and  the  lower  and 
poeterior  edges  of  the  graft  dropped  against  the  posterior  and  lower  boundaries  of  the 
operative  cavity.  The  graft  there  bridges  over  the  operative  cavity.  The  air  and 
bk>od  whieh  separate  the  graft  from  the  inner  wall  of  the  tympano>antral  caTity 
are  removed  by  a  little  skillful  manipulation,  but  chiefiy  by  suetion  through  a  pipet, 
insinuated  beneath  the  edge  of  the  graft  so  that  it  clings  closely  to  the  contour  of  the 
operative  cavity.  The  graft  is  now  held  flat  by  atmospheric  pressure  against  (1)  the 
anterior  wall  of  the  cavity  formed  intemally  by  the  anterior  boundary  of  the  tympanum 
and  attie  and  extemally  by  the  anterior  wall  of  the  enlarged  osseons  meatus;  (2) 
the  anterior  part  of  the  roof  of  the  eavity  formed  by  the  tegmen-tympani  and  the 
superior  wall  of  the  enlarged  osseous  meatus;  (3)  the  inner  wall3  of  the  attie  and 
tympanum;  (4)  the  tegmen-antri ;  (5)  the  tuberosity  formed  by  the  horizontal  semi- 
eircular  eanal  and  the  Fallopian  eanal;  and  (6)  the  inner  wall  of  the  antrum.  A 
little  bleeding  is  apt  to  come  from  the  neighborhood  of  ,the  Eustaehian  tube  and  the 
pipet  may  have  to  be  used  more  than  onee.  It  is  undesirable  to  graft  the  posterior 
and  lower  part  of  a  verv  large  mastoid  eavity,  for  this  will  make  the  permanent  oavity 
uiineees8arily  large.  The  main  effort  should  be  direeted  to  covering  the  tegmen,  the 
imier  wall  of  the  attie,  the  tympanum  and  the  antrum." 

"The  graft  is  held  against  the  bone  with  small  plugs  of  eotton,  dusted  with  aristol. 
The  first  plug  is  placed  in  the  lower  part  of  the  tj-mpanum  and  often  extends  into 
the  upper  part  of  the  Eustaehian  tube;  the  next  is  placed  against  the  upper  part  of 
the  inner  wall  of  the  trmpanum  and  attie;  and  the  next  against  the  inner  boundary 
of  the  aditus  and  antrum.  About  seven  plugs  are  usually  employed.  One  or  two 
grsits  are  also  placed  on  the  inner  surface  of  the  mastoid  flap,  corresponding  in  extent 
to  the  tympanum,  attie  and  antrum.  These  grafts  should  be  arranged  so  as  to 
cover  the  raw  edge  of  the  posterior  margin  of  the  meatus.  Thev  thus  are  inveigled 
through  the  meatus  and  appear  on  the  skin  surface  of  the  coneha.  The  mastoid 
flap  is  replaced  and  suturefl.  A  small  gauze  mop  is  placed  in  the  meatus  to  support 
the  grafts  against  its  alpc  anrl  a  dr>'  sterile  <ln*ssing  applie«!.  Thi:*  shoiil«!  bo  <'han^ed 
daily  and  the  plugs  removed  frrjm  the  third  tf*  the  >ixth  <lay.  «K^ix*ndincr  up*M\  the 
presenee  of  discharge.  pain  or  fever.  The  »lead  part  of  the  crraft  i*«»in«^  away,  lt»aving 
a  smooth  pink  surface.  whirh  rapi<lly  lM-rT»nif<  jH-arlv  irrav.  Th«*  >iil»>«"ipieiit  trt-at- 
ment  consists  of  pfiitlv  rein«»vintr  th«'  serTeti«»n  »lailv  \vith  a  <liliite  ><»lntiMn  of  hyi!ri>- 
grn  p<»roxid  and  apf»lyiiijr  a  «lu^tintr  iH>\v«It.-r.  In  thr  fa\viral»l»*  ea^es  healiniir  i?  <v>in- 
plete  in  two  or  thre«'  we*'ks.'^ 
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PBOONOSIS   AFTE&   A   BADIOAL    OPEBATION 

In  simple  uncomplicated  cases  we  should  expect  a  cure  (i.  e.  a  perfectly 
epidermatized  dry  ear  in  80  to  90  per  cent.  of  the  cases).  The  percentages  of 
f ailures,  if  we  exclude  those  due  to  poor  operative  technic,  occur  among  patients 
the  subjects  of  sjphilis,  tuberculosis,  diabetes,  arteriosclerosis,  or  some  other 
constitutional  disorder,  or  in  cases  following  scarlet  fever,  measles  or 
diphtheria.  In  the  cholesteatoma  cases  a  recurrence  is  not  infrequent,  and 
from  tirne  to  tirne  the  cholesteatomatous  masses  maj  be  removed  from  the 
operative  cavity. 

In  the  simple  uncomplicated  cases  the  mortality  shovM  be  almast  nU. 

OOMPIJCATIONS    FOI<LOWINO    THE    BADIOAI.    OPESATION 

1.  Facial  paralysis. 

2.  Cellulitis  of  the  flaps. 

3.  Sinus  thrombosis. 

4.  Cerebral  or  cerebellar  abscess. 

5.  Acute  meningitis. 

6.  Acute  labyrinthitis. 

7.  Postauricular  fistula. 

Facial  paralysis  has  already  been  considered.  Cellulitis  of  the  flaps  occurs 
especially  in  those  cases  in  which  the  posterior  wound  has  been  siitured 
throughout  its  entire  extent. 

Sinus  thrombosis,  meningitis  and  brain  abscess  sometimes  apparently  fol- 
low  the  radical  operation,  but  in  the  majority  of  cases  they  have  been  present, 
undiagnosticated,  at  the  tirne  of  the  original  operation.  They  may  also  be 
caused  by  the  accidental  injury  to  the  brain  or  siniis  at  the  time  of  operation. 

Acute  labyrinthitis  may  be  caused  by  an  accidental  dislocation  of  the  foot 
plate  of  the  stapes  or  a  perforation  of  the  fenestrum  ovale.  A  postauricular 
fistula  sometimes  persists  in  the  wounds  that  have  been  left  open  behind,  or 
which  have  broken  down.  In  certain  cholesteatoma  cases  a  persistent  fistula  is 
sometimes  intentionally  formed  so  as  to  better  treat  the  middle  ear  cavity. 


OPEBATIONS  UPON  THE  LABTBINTH 

Recent  advances  in  knowledge  of  the  suppurative  diseases  of  the  inner 
ear  or  labyrinth  make  it  esscntial  that  those  who  are  called  iipon  to  do  mastoid 
8urgery  should  have  at  least  nidimentary  knowledge  of  the  subject. 

It  is  impossible  in  this  article  to  discuss  even  briefly  the  pathology  and  the 
8ymptomatology  of  suppurative  labyrinthitia  socondary*  to  middle  ear  disease.  The 
author  must  reluctantly  confine  hiniself  to  a  brief  dcscription  of  the  tests  of  the  inter- 
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nal  ear  function,  the  indications  for  operation  upon  the  labyTinth  and  a  rehearsal  of 
the  different  type8  of  operation  upon  this  structure. 

The  inner  ear  or  labjrinth  is  composed  of  2  parts,  the  cochlea,  and  the 
vestibule  and  semicircular  canals.  The  cochlea  is  the  organ  of  the  sense  of 
hearing^  and  the  vestibule  and  semicircular  canals  have  to  do  with  the  sense 
of  orientation. 

Fnnotional  Tcsts  of  Inner  Ear. — absolute  heabing  test. — The  func- 
tion  of  the  cochlea  may  be  ascertained  by  the  absolute  hearing  test.  The 
principle  of  this  test  is  that  if  any  hearing  is  present  in  the  diseased  ear,  the 
cochlea  has  not  been  seriouslj  affected  by  the  purulent  inflammation.  The 
hearing  of  the  sound  ear  must  be  excluded  by  the  use  of  a  noise  apparatus 
(Barany).  This  is  a  clockwork  apparatus,  and  when  wound,  started  and 
placed  in  the  sound  ear,  makes  so  much  noise  as  to  entirely  exclude  it  from 
the  test.  The  diseased  ear  is  then  tested  by  the  loud  voice  close  to  the  ear. 
If  any  hearing  remains,  the  cochlea  has  not  been  invaded  by  the  purulent 
inflammation.  If  no  hearing  remains,  the  cochlea  is  not  functionating  and 
probabIy  at  some  time  has  been  invaded  by  a  suppurative  process.  It  is  not 
justifiable,  by  this  test  alone  without  the  aid  of  other  symptoms,  to  assume 
that  the  cochlea  is,  at  the  time  of  the  test,  the  seat  of  the  suppurative  process. 

The  function  of  the  semicircular  canals  is  best  as«ertained  by  (1)  the 
caloric  test;  (2)  the  rotation  test.  Of  these  the  caloric  is  the  most  valuable 
and  the  easiest  to  apply. 

CALOBIC  TEST. — This  test  depends  on  the  fact  that,  if  a  normal  ear  be 
8yringed  or  irrigated  with  a  solution  who8e  temperature  is  86°  to  65°  F.,  a 
rtifstagmns  to  the  opposite  side  will  be  induced.  The  length  of  time  between 
the  beginning  of  the  test  and  the  onset  of  the  nystagmus  is  to  be  noted,  as 
well  as  the  duration  of  the  ny8tagmus.  There  are  great  variations  within 
normal  limits.  If  water  of  86°  F.  be  used,  the  time  of  irrigation  required 
to  produce  the  ny8tagmus  is  about  40  seconds.  The  physiological  limits  are 
from  10  seconds  to  3  minutes.  The  nystagmus  has  an  average  duration  of 
about  2  minutes. 

If  nystagmus  cannot  be  induced,  we  can  state  that  the  normal  reaction 
of  the  semicircular  canals  is  absent,  and,  as  a  rule,  in  the  presence  of  sup- 
puration  of  the  middle  ear,  we  are  justified  in  assuming  an  invasion  of  the 
vestibule  and  semicircular  canals. 

THE  BOTATION  TEST. — This  is  less  valuable  than  the  caloric  test.  It  is 
more  elaborate,  requiring'a  special  revolving  chair,  and  is  subject  to  greater 
variations  and  to  more  sources  of  error. 

It  depends  on  the  fact  that  if  a  normal  person  seated  with  head  erect  in 
a  revolving  chair  is  rapidly  rotated  10  times  and  then  suddenly  stopped,  an 
after'ny8tagmus  will  be  induced  who8e  direction  is  opposite  to  the  direction 
of  the  rotation.     The  duration  of  this  nystagmus  is  about  40  seconds.     The 
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duration  of  njstagmus  caused  by  rotation  in  opposite  directions  U8ually  varies 
not  more  than  3  or  4  seconds.  It  is  the  shortenin^  of  thc  duration  of  the 
ny8tagmus  of  one  side,  in  comparison  to  that  of  the  other  side,  that  ifl  sig- 
nificant  of  vestibular  destniction.  Kerrison  states  this  in  the  following  for- 
mula: "Great  shortening  of  the  after-nystagmu8  in  one  direction,  as  com- 
pared  with  that  in  the  opposite  direction,  points  to  a  non-funetionating  laby- 
rinth  on  the  side  toward  which  the  shortened  ny8tagmu8  is  directed." 

FISTULA  TEST. — In  this  test  a  nystagmus  is  produced  by  a  rarefaction  or 
condensation  of  air  in  the  middle  ear.  If  present,  it  is  indicative  of  a  fistula 
of  the  bony  capsule  of  the  vestibule  or  semicircular  canals  and  of  the  reaction 
of  these  structures.  A  positive  fistula  test  is  of  value.  A  negative  test  is 
of  no  value  whatever.  Even  though  there  be  a  fistula,  this  test  cannot  be 
obtained  in  the  presence  of  a  non-reaching  labyrinth  or  in  the  presence  of 
anything  that  interferes  with  the  rarefaction  or  condensation  of  air  in  the 
middle  ear. 

This  test  is  best  performed  with  a  Siegle's  otoscope,  to  which  a  Politzer^s 
bag  has  been  attached. 

Symptoin8  of  Vestibular  Irritation. — The  characteristic  and  essential  8yiiip- 
toms  of  vestibular  irritation  are:     (1)  nystagmus;  (2)  vertigo;  (3)  ataxia. 

NTSTAGMUS. — Vestibular  nystagmus  is  a  rhjthmic  movement  of  both  eye3 
in  response  to  vestibular  stimulation.  Nystagmus  of  vestibular  origin  has 
the  following  characteristics :  It  is  composed  of  a  quick  movement  in  one 
direction  followed  by  a  slow  recovery.  It  is  named  according  to  the  direction 
of  the  quick  component.  It  is  increased  in  intensity  when  the  eyes  are  turned 
in  the  direction  of  the  quick  component  and  decreased  when  turned  in  the 
opposite  direction. 

VERTIGO. — In  vertigo  of  vestibular  origin,  the  patient  has  the  sensation 
of  objects  rotating  around  him.  The  plane  of  rotation  is  always  the  plane  of 
the  nystagmus.  The  direction  of  the  rotation  varies,  usually  from  the  side 
of  the  slow  nystagmus  movement.  If  the  patient's  eyes  are  turned  in  the 
direction  of  the  quick  component,  the  vertigo  is  increased. 

ATAXIA. — In  ataxia  of  vestibular  origin,  the  patient  tends  to  fall  toward 
the  diseased  ear.  Change  in  position  of  thc  head  modifies  the  direction  to 
which  the  patient  tends  to  fall  (i.  e.  by  changing  the  position  of  the  diseased 
ear). 

Barany  of  Vienna  wa8  the  first  person  to  discover  the  relationship  be- 
tween  these  three  symptoms  of  vestibular  disease,  and  has  thus  ter8ely  ex- 
pressed  it: 

"1.  Spontaneous  vertigo  of  vestibular  origin  is  always  accompanied  by  some 
degree  of  spontaneous  vestibular  nyatagrnus,  and  is  always  increased  when  the  eyes 
are  turned  in   the  direction  of  the  quick  nystaginic   movement. 

"2.  Vestibular  ataxia  is  al\vaya  acconipjinied  by  vestibular  nystagnius  and  is 
alway8  influenced  by  the  position  of  the  head. 
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''3.  A  person  exhibitmg  vestibular  ny8tagmus  tends  to  move  (rotate)  witlii]i  the 
plane  of  the  njstagmus,  and  to  fall  in  the  direction  opposite  to  the  direction  of  the 
quick  njstagmic  movement.*' 

Oeneral  Considerations. — The  operation  of  opening  the  labjrinth  is  a 
dangerous  one  and  the  problem  of  the  surgeon  is  to  balance  the  risk  of  opera- 
tion against  the  ultimate  outcome  of  the  labyrinthine  inflammation  if  not 
operated  upon.  Inflammation  of  the  labjrrinth  per  se  is  never  fatal,  but  in 
its  tendeney  to  spread  to  the  meninges  lies  the  element  of  danger. 

The  aim  of  operative  procedures  is  thorough  drainage  of  the  affected  area. 

Indications  for  Operation  npon  the  Labyrinth  (Cochlea,  Vestibnle,  and  Semi- 
cironlar  oanal). — 1.  In  acute  diifuse  suppurative  labvrinthitis,  where  there 
are  sjmptoms  of  beginning  involvement  of  the  meninges. 

2.  In  acute  diifuse  suppurative  labjrinthitis  which  immediately  followB 
a  radical  operation,  probablj  indicating  an  injury  to  the  stapes  and  foramen 
ovale  during  operation.  These  cases,  if  not  operated  upon,  rapidly  incite  a 
meningitis.  If  these  cases  are  operated  upon  before  meningitis  appears,  the 
prognosis  is  fair.  If  operated  upon  after  the  onset  of  meningitis,  the  out- 
come is  usually  fatal. 

3.  In  chronic  diffuse  suppurative  labyrinthitis,  complicating  a  chronic 
suppurative  condition  of  the  ear  and  mastoid  process  requiring  operation. 

In  these  cases  the  diagnosis  of  chronic  diffuse  labyrinthitis  is  made  by 
the  hi8tory  of  one  or  more  attacks  of  nystagmus,  vertigo,  ataxia,  and  upon 
ezamination,  finding  the  labyrinth  unresponsive  to  the  caloric  test  and  totally 
deaf.  In  these  cases,  if  the  mastoid  is  operated  upon,  the  labyrinth  must  be 
drained  also.  However,  in  this  connection,  it  is  possible  to  conceive  of  a 
labyrinth  giving  this  history  and  these  tests  and  yet  so  obliterated  by  fibrous 
tissue  as  to  be  no  menace  if  not  operated  upon. 

Here  is  seen  the  reason  why  the  labyrinth  should  be  tested  in  every  čase 
requiring  a  radical  operation.  In  addition  to  the  above,  certain  conditions 
occa8ionally  found  at  operation  constitute  indications  for  opening  the  laby- 
rinth: 

1.  An  open  foramen  ovale,  through  which  pus  is  seen  to  come. 

2.  A  fistula  on  the  promontory  or  margins  of  the  foramen  ovale,  from 
wbich  pus  is  seen  to  come. 

These  cases  are  probably  cases  of  chronic  diffuse  labyrinthitis,  and  it 
would  be  unsafe  to  allow  the  labyrinth  to  remain  undrained  except  for  the 
fistulous  openings. 

In  cases  of  fistula  of  the  extemal  semicircular  canal,  the  labyrinth  should 
not  be  opened  unless  the  suppurative  process  has  been  proven  to  have  invaded 
the  entire  labyrinth. 

Contra-indicatidns  to  the  Labyrinth  Operation. — AH  cases  of  acute  labyrin- 
thitis  not  exhibiting  symptoms  of  meningeal  invasion  and  not  following  im- 
mcdiate1y  after  a  radical  operation. 

Anatomj  of  the  LabTrinth. — the  vestibule.  — The  vestibule  is 
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Fio,  18. — A  HonwoNTAL  Sectiok  or  PiTROCe  Pob- 
TJON  OF  Teuporai.  Boni,  Throuob  Upper 
Pakt  of  Oval  Window.  ShowinR  the  relatioa 
of  tbe  vsetibuLe.  semicircular  canals,  cochlea  and 
intprnal  HiI<litory  meatua.  A  verUcsI  section 
(Fi|{.  19)  has  alroadv  bccn  made  from  thU  apecj- 
mcD.  a.  Forameo  ovale;  b.  veBtibuU;  c,  ei- 
t^rnal  semidrcular  canaJ;  d,  cochlea;  e.  in- 
temal  audiIory  meatua;  f,  posterior  lemicircutar 
canal;  e.  facial  canal;  h.  curotid  canal;  x.  open- 
ins  of  scmieirrular  canal  iaia  vestibule;  b, 
aection  of  piiatcrior  semkircular  canal.  (From 
a  preparation  by  E.  B.  Burchcil.) 


an  oval  cavity,  about  6  mm.  in  anteropoaterior  diameter  and  about  4  nun.  in 

its  vertical  and  horizontal  dianieter.     It  ie  eituatcd  directly  internal  to  the 

middle  ear  cavity,  and  separated  from  it  by  the  foraraen  ovale  and  Btapes. 
The  forameu  ovale  opeiis  into  the 
center  of  the  outer  W8ll  of  the  vesti- 
bule.  The  facial  nerve  runa  jiiat 
above  the  foramen  ovale  aud  is  in 
relation  to  the  oiiter  wall  of  tbe 
vestibiile.  Anteriorly  the  vestibule 
communieates  with.  aud  is  in  rela- 
tion to  the  cochlea ;  anteriorly  it  is 
alao  in  relation  to  the  internal  aiidi- 
torv  meatus.  Intenially  it  is  aep- 
arated  from  the  internal  auditnrv 
meatus  by  a  thin  wall  of  bone.  In- 
feriorly  it  ia  in  relation  to  the  jug- 
ular  bulb. 

THE  COCHLEA.— ThiB  is  a  boDy 
tube  coiled  on  itaelf  aroiind  a  cen- 
tral stem,  the  niodiotus.  Its  cen- 
tral  axis   is   horizontal   and   is  di- 

rected  o«tward  and  fonvard.     Internally  its  base  is  in  relation  to  the  internal 

anditorv  meatiis ;  externally  its  apex  ia  in  relation  to  the  promontory  of  the 

middle  ear.     Antero-inferiorly  it  is  in  relation  to  the  carotid  artery,  inferiorly 

to  the  juf^ilar  bulb  and  postcriorly  to  the 

vestibule. 

The  modiolus  or  bony  Btem  containa 

minuto  channels  for  the  cochlea  nerve, 

and   if  tlic  modiolus  is  injurcd   during 

operation,  theac  afford  direct  commnni- 

eation    w  i  t  h    the    snbarachnoid    spaces 

throupfh    which   infective   material    may 

paas,  srttinp  up  a  leptomeninptis. 

THESEMICIRCULAB  CANALS. — These 

are  seniicircnlar  bony  eanals  1  mm,  in 

diametor.     Thev  are  3   in  nnmber  and 

lie  at  right  angles  to  each   other,  com- 

niunieating  with  the  vestibule  by  5  open- 

inps.      From    their    position    thev    are 

named:      (1)    The  horizontal   or  exter- 

nal ;  (2)  the  anterior  (or  snperior)  ver- 

tical ;  (■!)  the  posterior  vertical. 

Each  canal  at  its  anterior  end  expands  into  an  amputla  about  2  mm.  in 

diamcter.     The  posterior  end  of  the  anterior  vertical  and  the  upper  end  of 


Fig.   19. — A    Vbrtical    Section    TBHoiraH 

LONO      AlIB       OF      PeTBOCS       PoHTlOK     OF 

Teuporal  Bone.  a.  Foramen  orale; 
C,  cDcrnal  sem irircular  canal;  g.  facikl 
caoal;  h.  ntrotid  canal;  i.  toranien 
rotundum;  in,  aiitrum:  n.  maatoid  cdls; 
P.  promonU)ry.  (From  a  preparation  by 
E.  B.  Burcbell.) 
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■  vertical  canals  unite  to  form  a 


opening  into  the  vea- 


the  posterio] 
tibule. 

Of  these  the  horizontal  is  the  most  importaiit  siirgical!y.  It  forms  a 
jruide  to  the  antruin  and  faciai  nerve,  ita  ampulla  a  giiide  to  the  vestibule.  Jt 
18  the  one  most  frequently  scen,  and  is  most  conimonlv  attankod  bj  the  erosive 
inHammations  in  the  middle  ear  and  mastoid.  With  the  head  erect,  its  posi- 
tion  is  verv  neailj  horizontal. 

Snrgical  Gnides  to  the  Veitibule.— The  aim  of  ali  operative  procedures 
upon  the  labyrinth  is  to  make  a  free  opening  into  the  vestibule.  The  guides 
to  the  vestibule  are: 

1.  The  anterior  ampullar  end  of  the  horizontal  semicireular  canal.  The 
vestibule  Hes  below  and  behind  it. 

2.  The  posterior  end  of  the  horizontal  canal. 

3.  The  foramen  ovale. 

4.  The  angle  of  interaeetion  of  the  planeš  of  the  seraicircnlar  canals. 

5.  In  the  Neumann 
operation,  the  line  of 
intersection  of  the 
planeš  of  the  posterior 
vertical  and  the  hori- 
zontal canals, 

In  any  čase  it  is  as-, 
sumcd  that  the  laby- 
rinth  operation  h  as 
Ijccii  precedcd  bv  an  ex- 
tremely  thoroiigh  rad- 
icnl  operation.  In  this  ' 
operation  the  anterior 
lip  of  the  eustachian 
tube  ninst  be  obliterated 
Hs  thoroiijihly  as  possi- 
ble,  the  faciai  ridge  re- 
iTKivcd  so  as  to  get  a 
piHtd  cxposnre  of  the 
foramen  ovale,  and  the 
uDgle  betwccu  the  dural  and  sinus  platca,  posteriorIy,  thoroughly  exenterated. 

Hiuber^  Operatioa. — 1.     Tlie  stapcs  is  oxtractcd  with  forccps. 

2.  The  bridge  of  bone  betwecii  the  round  and  oval  window3  is  renioved 
with  a  small  gonge.  With  a  amall  curct  this  opening  is  further  cnlargcd 
downward  and  forward. 

3.  A  small  probe,  bcnt  at  right  angles  a  short  diatance  from  its  extrcmity, 
18  inscrted  into  the  above  opening  and  the  position  of  the  roof  of  the  vestibule 
nsccrtaincd. 

4.  The  cxtcrnal  semicireular  caual  niuat  uow  bc  opened  at  its  anterior 


1  20— A  Radical  Mastoid  OptnATioM  Hab  Been  Pbrkohueu 
IN  A  HiuHl-v  DfcVEUiPED  Phetiuatic  Bone  Tht  relati\o 
poeition  o(  the  semicireular  canals  ia  wcl1  sena  Bolow  thpm 
ia  seeD  the  faacial  ridge.  (From  a  dimccttoD  for  the  author  by 
Eta.  R.  T.  Atkina.) 
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hali.  This  is  done  with  a  small  keeo  chisel,  taking  away  tbe  bone  in  thin 
layer8.  The  position  of  the  facial  nerve  immediatel;  beneath  tho  eanal  and 
above  the  oval  window  muat  be  remembered.  Any  rough  or  chini8y  work 
at  this  step  of  the  operation  will  fracture  the  Fallopian  canal  and  endanger 
the  intcgrity  of  the  nerve.  After  the  ampulla  ia  expoBed,  its  relation  to  the 
roof  of  tbe  vestibule  is  noted  by  means  of  the  probe  and  the  roof  of  the  vcs- 
tibule  entered  by  means  of  a  small  gonge  or  curet,  caution  being  taken  again 
to  avoid  injury  to  the  facial  nerve,     The  opening  into  the  vestibule  maj  be 


Fio,  21. — HiNSBERa  Opeiution  Couplbted.  Id  the  central  pait  of  the  Bgurc  the  opening  ioto  tho  vesti- 
bule is  socn.  Slishtly  belov  and  in  (mat  of  thie  is  aeen  tho  opening  formed  by  the  removal  of  the 
partition  botween  the  oval  and  round  windowB.    (From  an  original  diasection.) 

eniarged  baekward  as  far  as  is  Dcccseary.  The  cochlca  is  now  further  oponcd 
by  the  removal  of  the  promontory  with  a  small  gonge. 

])feiimBnii's  Operation. — In  this  operation  the  vestibule  is  approached  from 
behind  through  the  poaterior  fossa.  The  sinus  is  uneovered  po3tcriorly  (see 
Sinus  Thromboais)  bc]ow  the  knce,  and  the  dura  in  front  of  it  and  over  the 
tegmen  antri,  cxposing  a  space  boundcd  by  the  posterior  part  of  the  petrous 
pyramid  in  front  and  the  dural  plate  above  and  the  sinus  po8teriorly, 

The  dura  is  now  cautiousIy  separated  from  the  poaterior  surfaco  of  the 
pyramid,  čare  being  taken  to  avoid  wounding  the  snperior  petrosal  sinus  above 
and  the  jugular  bnlb  below.  This  separation  continues  inward  until  almost  the 
margin  of  the  internat  auditory  meatus  ia  reached.  The  dnra  ia  now  pro- 
tected  and  held  away  from  the  poaterior  aurface  of  the  pyramid  by  the  bowl 
of  a  large  curct,  and  the  edge  of  tlie  pvramid  removed  in  thin  layers,  Tbis 
ia  done  cautioualy  with  a  sharp  chisel  or  gouge,  and  the  expoaed  aurface 
constantly  scrutinized  for  a  dark  opening  (tho  lunien  of  the  poaterior  canal). 
This  is  noted  and  the  bone  further  removed,  ivhich  will  expose  2  openings, 
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the  croBS  sections  of  tbe  same  canal.  Stili  further  removal  of  the  bone  will 
disclose  a  third  opening,  tbe  lumen  of  tbe  posterior  balf  of  tbe  borizontal 
canal.  A  triangulsr  space  inclosed  between  imaginarj  Hnes  joining  these 
3  opcnings  forma  the  guide  to  the  veatibule.  By  removing  tbe  bone  in  tbia 
arca  an  opening  is  made  into  tbe  posterior  part  of  that  cavitj.  Tbe  bone  is 
now  removed  between  tbe  oval  and  round  window8,  and  tbe  proniontory 
removed,  esposing  tbe  first  and  second  turne  of  the  cochiea. 


Pia.  22. — NEinutnt'a  Opiration.  This  dioseotiOD  8hows  the  comple(«d  operation.  A  probe  bfta  been 
paased  through  tbe  uniUd  oval  and  round  iriodovB.  under  the  bridse  of  bone  cootaiiiins  the  facial 
nerve:  its  end  lies  in  the  csvitjr  of  the  opened  veatibule.  Bebitid  is  seeo  the  laterol  eiaus  and  the 
dum  of  the  niiddle  and  posterior  cranial  toiBS.     (I^ln  a,  disaection  by  the  author.) 


Stractnrei  to  Be  Avoided  in  the  Iabyrinth  Operation. — 1.  the  MODIOLDS. 
— Any  injury  to  the  modiolus,  caused  by  curettage  of  the  cocbleal  cavity  or 
ill-advised  attenipta  at  ita  removal,  opens  up  a  direct  eommunication  with 
the  stibarachnoid  spaces  of  the  brain,  and  ia  extremely  liable  to  set  up  a  puru- 
lent  meningitis. 

5.  INTBBNAL  AUDITOBT  MEATUS. — Tbe  dura  around  the  meatus  is 
cto9eIy  adherent  to  the  bone  and  the  injudicious  use  of  a  chisel  in  this  region 
ia  apt  to  open  into  tbe  siibdural  space. 

3.  JUGULAR  BULB.  4.  CAEOTID  ARTEBT.— The  location  of  these  veaaela 
mu9t  be  borne  in  mind. 

6.  FACIAL  NEBVE. — It  is  liable  to  be  injurcd  during  the  operation,  vnleas 
estrcme  caution  be  used, 

Choioe  of  Operationi. — Tbe  Neumann  operation  is  indicatcd  wben  intra- 
cranial  compHcations  are  suspccted.  A  deep  epidural  abaccss  in  the  posterior 
surface  of  the  pjramid  may  be  esposed,  or  in  a  beginning  meningitis  the 
dura  in  the  posterior  fossa  may  be  inciaed.  In  this  operation  there  is  leas 
danger  of  injuring  the  facial  nerve.  The  only  objoction  to  it  is  the  necessary 
expoBure  of  the  dura  with  ita  rialc  of  injurj.     Tt  is  hard  to  perform  in  oases 
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where  the  dura  is  very  low  and  tlie  sinus  far  forward.  Operations  of  tlio 
Ilinsberg  tvpe  have  their  indication  in  the  cases  where  the  process  is  confined 
to  the  temporal  bone. 

Aftcr-trcatment. — The  posterior  wound  should  be  left  open  and  separate 
packing  introduced  to  the  wound  in  the  labyrinth.  The  patient  should  be 
kept  in  bed  for  at  least  three  week8  follovving  the  operation. 


SUBOICAL   TREATMENT  OF  THBOBIBOSIS   OF  THE  SIGMOID   AND 

LATESAL  SINUS 

The  aim  of  surgieal  measures  upon  the  sigmoid  and  lateral  sinus  is  the 
removal  of  the  infected  clot  and  the  sequestration  of  the  sinus  from  the 

general  circulation. 

Surgieal  Anatoiny. — SUBFACE  markings. — The  course  of  the  lateral 
sinus  may  be  indicated  by  a  line  drawn  from  the  extemal  occipital  pro- 
tuberance  to  the  center  of  the  external  auditory  canal.  That  part  of  the  sinus 
below  the  bend  or  knee  which  occurs  in  the  posterior  part  of  the  mastoid  bone, 
and  which  extends  from  the  knee  to  the  jugular  bulb,  is  called  the  sigmoid 
sinus.  This  portion  of  the  sinus  has  no  definite  surface  landmark,  as  it  mav 
occupy  a  variable  position  on  the  inner  surface  of  the  mastoid  bone.  Beneath 
the  middle  ear  the  sigmoid  sinus  makes  a  sharp  turn  upward,  and  expands  to 
form  the  jugular  bulb.  The  knee  of  the  sinus  is  joined  by  a  smaller  vein, 
the  superior  petrosal  sinus.  The  mastoid  emissary  vein  joins  the  sigmoid 
sinus,  carrving  the  blood  from  the  scalp  over  the  mastoid  process.  The  in- 
ferior  petrosal  sinus  joins  the  jugular  bulb  beneath  the  cavity  of  the  middle  ear. 

The  sigmoid  and  lateral  sinus  is  simply  a  large  vein  which  runs  on  the 
inner  surface  of  the  mastoid  process,  and  is  covered  by  a  thin  process  of  dura 
mater.  It  is  separated  from  the  mastoid  cells  by  a  plate  of  bone  of  ivory-like 
whiteness  and  consistencv,  the  so-called  sinus  plate. 

Indications  for  Operation. — Operation  is  indicated  in  every  čase  of  sinus 
thrombosis  as  soon  as  the  diagnosis  has  been  made.  It  is  bevond  the  scope  of 
this  article  to  consider  at  length  the  diagnosis  of  sinus  thrombosis.  A  typical 
čase,  giving  the  hi8tory  of  a  severe  chill  and  a  sudden  rise  in  temperature 
to  104°  or  105°  F.,  with  an  equally  sudden  fall,  when  accompanied  by  a 
positive  blood  culture  and  a  negative  phvsical  examination,  except  for  the 
ear  and  mastoid  process,  offers  no  special  difficulty  in  diagnosis.  It  is  in 
the  cases  of  acute  and  chronic  mastoiditis  which  accompany  the  exanthemata 
or  other  severe  infections,  that  a  positive  diagnosis  is  often  difRcult.  In  a 
čase  of  acute  mastoiditis,  either  before  or  after  operation,  the  diagnosis  of 
this  condition  must  be  made  on  the  historv  and  the  above  signs  (chill,  high 
temperature  with  so-callcd  "church  steeple"  rise  and  fall),  either  with  or 
without  a  positive  blood  culture,  rather  than  on  the  appearance  of  a  local 
condition  in  the  mastoid  wound.     It  is  in  the  exclusion  in  other  parts  of  the 
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body  of  the  causes  of  chills,  high  temperature  and  positive  blood  culture, 
that  most  of  the  mistakes  in  the  diagnosis  of  sinus  thrombosis  are  made.  The 
conditions  most  frequently  occurring  before  or  after  mastoid  operation,  which 
may  be  mistaken  for  sinus  thrombosis,  are: 

1.  Erysipelas. 

2.  Fneumonia. 

3.  Cellulitis  of  the  wound. 

4.  Septic  infeetion  of  the  kidney. 

5.  Malaria. 

In  this  connection,  it  must  be  remembered  that  positive  blood  cultures 
occur  often  in  scarlet  fever.  A  positive  blood  culture,  other  causes 
being  excluded  in  a  čase  of  acute  mastoiditis  before  or  after  operation,  is 
strong  presumptive  evidence  of  a  sinus  thrombosis.  However,  we  must  not 
rely  on  this  entirely,  but  plače  our  chief  reliance  upon  the  clinical  signs.  On 
the  other  hand,  a  negative  blood  culture  does  not  exclude  a  sinus  thrombosis. 

The  operation  for  sinus  thrombosis  consists  in  a  removal  of  the  infected 
clot  and  an  obliteration  of  the  lumen  of  the  sinus.  This  may  or  may  not 
be  accompanied  by  a  ligation  or  a  resection  of  the  jugular  vein. 

Oeneral  Indications  for  Ligation  and  Resection  of  the  Jugular  Vein. — A  t  the 
present  time  the  question  of  ligation  and  resection  of  the  jugular  vein  at  the 
tirne  of  operation  is  an  open  one.  Otologists  in  this  country  may  be  divided 
into  2  groups:  the  radical,  who  believe  that  in  every  čase  of  sinus  thrombosis 
the  jugular  vein  should  be  resected  before  the  sinus  is  opened;  and  the  con- 
servative,  who  believe  that  the  sinus  should  first  be  inspected  and  the  question 
of  resection  decided  upon  by  consideration  of  the  appearancc  of  the  sinus 
itsclf  or  by  consideration  of  the  history  of  septic  absorption  previous  to  or 
following  operation.  The  conservative  otologists  believe  that  the  vein  should 
be  resected  at  the  time  of  operation  only  when  the  sinus  show8  signs  of  dis- 
integration,  or  when  the  patient  shows  signs  of  marked  septic  absorption  of 
some  duration.  In  the  ordinary  čase,  when  the  clot  removed  frora  the  vein 
is  firm  and  has  not  broken  down  and  become  purulent,  it  is  removed;  and  it 
is  cu8tomary  to  wait  24  hours  before  considering  ligation. 

My  procedure  is  as  follows: 

1.  £xpose  sinus. 

2.  Open  sinus. 

If  the  clot  18  found  and  it  is  firm,  it  is  removed.  If  free  bleeding  oocurs  from 
tho  jufndar  cnd  in  children,  the  vein  is  not  ligated.  In  adults,  if  the  patient  is  in 
irood  condition,  the  vein  is  resected.  If  upon  opening  the  sinus  the  clot  is  found  to  be 
diHintograted,  the  sinus  is  packed  temporarily  and  the  vein  ligated  and  resected,  tho 
clot  bcing  removed  after  ligation  or  resection  of  the  vein.  If  the  clot  is  firm  and 
free  bleeding  does  not  occur  from  the  jugular  end,  I  believe  that  it  is  safe  to  wait 
24  hours  before  ligating  the  vein,  if  there  has  been  no  history  of  septic  absorption. 
Thi«»  rule  is  cspeciallj  applicablc  in  cliildrcn,  where  the  shock  of  ligating  and  resecting 
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the  vein  is  much  greater  than  in  adults,  and  adds  materially  to  the  danger  of  the 
operation. 

If  upon  opening  the  sinus  no  dot  is  found  and  a  blood  culture  is  negative,  the 
sinus  is  packed  for  24  hours.  If  no  clot  is  found  and  the  blood  culture  is  positive, 
tho  vein  is  usual]y  ligated.  In  general,  the  positive  blood  culture  in  a  čase  of  sinus 
thrombosis  is  an  indication  for  the  ligation  of  the  jugular  vein. 

Operations  npon  the  Jngalar  Bulb. — In  certain  cases  of  sinus  thrombosis 
in  which  the  clot  has  been  removed  and  the  vein  ligated,  and  in  which  the 
sjmptoms  of  septic  absorption  continue,  certain  otologists  advise  the  so-callcd 
"gutter''  operation.     This  has  been  especiallj  advocated  by  Grunert, 

From  personal  observation,  however,  I  believe  that  this  operation,  which  consists 
in  the  expo8ure  of  the  jugular  bulb  behind  the  facial  nerve  down  to  the  jugular 
foramen,  is  unneces8arily  severe  and  fails  of  its  purpose. 

In  those  cases  which  I  have  observed,  it  has  only  hastened  the  fatal  oiit- 
come.  If ,  in  these  cases,  the  patient  is  unable  to  take  čare  of  the.  amount  of 
infected  material  between  the  open  sinus  above  and  the  open  jugular  vein 
below,  I  believe  that  the  shock  of  this  operation,  which  is  very  severe,  only 
further  leflsens  the  feeble  resistance  of  the  patient. 

OPEBATIVB   TEOHNIO 

Cases  of  sinus  thrombosis  operated  on  by  the  aural  surgeon  are  ali  sec- 
ondary  to  operations  for  acute  or  chronic  mastoiditis. 

The  sinus  is  never  attacked  without  a  preliminary  exenteration  of  the  mastoid 
process.  Accordingly,  in  the  following  description  of  the  operative  technic,  it 
will  be  assumed  that  either  the  simple  mastoid  or  the  radical  mastoid  operation 
has  been  performed.  If  the  sinus  operation  is  to  be  performed  at  the  tirne  of  tho 
original  mastoid  operation,  this  preliminary  operation  should  be  performed  as  rapidlv 
as  is  consistent  with  a  fairly  thorough  exenteration  of  the  process.  In  previous 
descriptions  of  this  operation,  sufficient  emphasis  has  not  been  laid  upon  the  ira- 
portance  of  a  thorough,  but  rapid  operation.  In  the  cases  in  which  mastoid  operation 
has  been  performed  some  time  previou8ly,  the  need  for  rapidity  in  the  operation  is 
not  so  marked,  unless  the  patient  is  in  a  desperate  condition.  The  point  which  I  wish 
to  emphasize,  however,  is  that  in  the  performance  of  the  preliminary  mastoid 
operation,  a  rapid  operation  is  important  for  the  welfare  of  the  patient. 

The  usual  mastoid  operation  having  been  performed,  the  sinus  mav  be 
exposed  in  the  following  steps: 

1.  Prolongation  of  the  posterior  incision. 

2.  Preliminary  delineation  of  the  sinus  plate. 

3.  Preliminary  removal  of  the  bone  over  the  posterior  part  of  the  sinus 
plate. 

4.  Removal  of  the  thin  sinus  plate. 

5.  Placement  of  iodoform  plugs. 
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6.  Opening  of  sinus  and  removal  of  dot. 

7.  Packing  of  sinus  and  the  application  of  the  dressing. 

1.  Trolot^tioa  of  the  FoBterjor  Inciaion. — The  posterior  incision  is  now 
proloDged  directly  baekward  toward  the  extemal  occipital  protuberance.  The 
length  of  this  prolongatlon  is  usua11y  from  1  in.  to  IV^  in.  This  incision  is 
estendcd  through  the  periosteum  directly  to  the  bone.  The  perioeteum  ia 
elevated  over  this  area  and  the  hemorrhage  checked. 

2.  Preliininar7  Selineatlon  of  the  Sinos  Flate. — The  contour  of  the  sinus 
plate  within  the  limits  of  the  mastoid  process  is  nov  rapidly  outlined  by  the 
removal  of  the  cells  or  cancellous  tissue  around  its  boundarj.  This  is  con- 
venientlj  done  with  a  medium-sized  Volkmann  curet.  Cells  resting  directly 
upon  the  sinus  plate  iteelf  may  be  rapidly  removed  by  a  Richards  curet 
At  the  same  time  some  of  the  bone  of  the  sinus 
plate  itself  may  be  convenientIy  removed.  In 
working  around  and  directly  over  the  sinus 
čare  should  be  taken  that  the  curet  does  not 
pliuige  through  the  sinus  plate  and  injure  the 
sinus  itself;  for  the  resulting  hemorrhage  adds 
frreatly  to  the  difficnlties  of  the  operation.  An- 
teriorly  the  sinus  plate  should  be  esposed  al- 
niost  down  to  the  jugular  bulb. 

3.  Bemoval  of  Bone  Over  Fosterior  Fart  of 
Siniu  FUte. — At  the  upper  and  posterior  boun- 
daries  of  the  mastoid  process  the  bone  will  be 
fouud  to  be  of  a  denser  consistency  and  lesa 
cethilar  in  structure.  This  bone  must  be  re- 
moved from  over  the  course  of  the  sinus  plate 
before  the  plate  can  be  conveniently  attacked. 
This  bone  is  removed  along  the  line  of  the  sinus 
(cxtending  backward  toward  the  external  occip- 
ital protnberance)  either  with  a  broad  chisel 
or  with  the  Eichards  curet,  according  to  its 
hardness  or  density.  This  excavated  area 
should  be  gutter-ahaped  wlth  its  boundariea  ex- 
tending  8omewhat  beyond  the  boundariea  of  the 

sinus.     This  procedure  thius  the  bone  over  the  sinus  so  that  it  may  be  con- 
venientlv  removed  with  the  rongeur  forceps. 

4.  Bemoval  of  the  Sinu  Flate.^The  best  instrument  for  the  removal  of 
tbc  bone  of  the  sinus  plate  ia  a  rongeur.  This  rongeur  must  have  ccrtain 
cbaracteristics.  It  must  bo  powcrful  and  sharp  to  cnable  the  bone  to  be  bitten 
away  cleanlj  without  iniury  to  the  sinus  itself,  Its  blade  must  have  a  certain 
convexity  so  that  when  it  ia  introducecl  beneath  the  sinus  plate  the  convexity 
of  the  blade  will  push  away  the  sinus  from  the  bone,  The  blade  should  be  bent 
almoet  at  right  angles  a  short  distance  from  its  cxtremity  to  enable  the  rongeur 


t3. — Batne 'b    Ronoscb    For- 
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.  I...    .» :ii  .  ;i/t'i  r-oijveniently  applied  to  the  sinus  plate.    I  believe  these  qual- 
....  :  I*,  i^:  t.tiAt^AUtil  in  a  rongeur  of  the  Bayne  pattem.     A  powerful  forceps 

i..i»   ....X  .  ;;i*y/  \ft:  ii^fcd  is  the  Erandegee  rongeur.     This  last  instrument  is  a 
{*..!. /h*,  f^ii^foiir  and  at  tinies  is  awkward  to  use. 

lUii*,n',  tIjo  forceps  can  be  used  a  small  portion  of  the  sinus  must  be  expo8ed 
.:.  Uif'  followin«r  manner:  Jf  at  the  tirne  of  operation  a  sufficient  area  of  the 
-./.  ir  has  lK*en  found  to  have  been  exposed  by  the  pathological  process^  advan- 
rii'^ti  in  taken  of  this  and  the  remainder  of  the  plate  removed  with  the  rongeur. 
If  the  sinus  is  found  intact,  the  following  procedure  is  adopted:  A  small  area 
of  sinus  plate,  about  Vi  i^*«  i^i  diameter,  is  cautiously  curetted  away  with  the 
iiichards  euret  until  the  sinus  is  exposed.  This  is  preferably  done  just  below 
the  knee.  A  small  curet  is  then  gently  inserted  beneath  the  bone  and  the  thin 
plate  pried  away  until  the  area  is  enlarged  sufBciently  to  admit  the  blade  of  the 
rr)ngeur  forceps.  A  small  probe  or  grooved  director  is  now  inserted  undemeath 
the  plate  in  order  to  be  sure  that  the  sinus  is  not  adherent  to  the  bone  that  is  to 
be  removed.  The  rongeur  forceps  (liavne)  are  now  inserted  into  the  opcning, 
f)nc  blade  being  between  the  sinus  and  bone,  the  other  blade  being  over  the  sinus 
phite.  Thev  are  novv  withdrawn  slightly  in  order  to  be  sure  that  no  sinus  is  in- 
chided  bctween  their  *:Tasp  and  cut  squarely  through  the  bone.  This  process  is 
rcpeated  until  the  sinus  plate  has  been  removed  from  near  the  jugular  bulb 
belovv  to  the  desired  point  i)osteriorly.  It  is  extremely  important  before  using 
the  forceps  to  be  ab.solutelv  sure  that  the  bone  and  the  sinus  plate  are  not 
adherent,  and  this  can  onlv  be  ascertained  by  the  careful  use  of  a  probe  or 
director.  If  the  bone  is  found  to  be  adherent,  it  must  be  carefuUj  separatcd 
from  the  sinus  lK?fore  it  is  removed.  In  cutting  the  bone  čare  must  be  taken 
to  lift  the  [)oint  of  the  instrument  slightlv  away  from  the  sinus  in  order  that 
it  will  not  dig  into  and  injure  that  structure.     In  this  manner  the  sinus  plate 


FlU.  24. — BRANDEaEE'8  RONOEUB  FOBCEPS. 

is  carefullj  removcrl  from  the  top  and  sides  of  the  sinus  over  the  area  desired 
by  the  opeifator.  Enough  of  the  sinus  plate  should  be  removed  so  that  Mvhen 
the  iodoform  plugs  are  in  fK»sition  a  space  of  1  in.  to  V/^  ^^'  will  be  left  between 
them. 

6.  Placement  of  Iodoform  Flugs. — At  this  point  in  the  operation  it  would 
be  well  for  the  operator  to  inHpc<*t  the  uncovered  sinus,  for  although  the  con- 
dition  of  the  interior  of  the  sinus  cannot  be  judged  by  the  appearance  of  its 
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exterior,  nevertheless  at  times  some  information  may  be  obtained.  In  the 
ncglected  cases  tlie  sinus  may  seem  to  be  collapsed  and  pua  may  be  seen  to 
issiie  from  a  perforation  in  its  wall.  In  the  majoritv  of  cases  tbe  sinus  wall 
will  be  fonod  to  be  dull  and  lusterless,  or  eise  eovcred  witb  granulations.  This 
api>earaiice  is  in  contrast  to  the  healthy  sinus  expoaed  at  the  posterior  part 
of  the  operative  cavity.  The  dete  mi  i  na  t  i  on  of  a  clot  within  the  sinus  by 
palpation  of  tbe  unopcned  sinus  is  extrcme1y  uncertain.  Aspiration  with  a 
hollow  needlo  is  useless.  The  onij  way  of  determining  definitely  the  presence 
of  a  clot  witliin  the  sinus  is  by  opening  its  lumen  with  a  knife  or  scissors 
and   inspccting  its  interior. 

Hemorrhage  from  the  sinus  is  best  controlled  by  plugs  of  iodofomi  gauze. 
These  pinga  are  made  by  rolling  or  folding  iodoform  gauze  into  approxiniately 
tlie  shape  of  a  lead  pencil  and  cutting  them  in  lengtha  of  about  %  in.  Tbe 
operating  nurse  should  always  bave  a  8upply  of  these  on  band.  Two  of  tbese 
plugs  are  taken  and  beld  with  forceps  by  tbe  first  assiatant  against  eacb  ex- 
trciuitv  of  the  exposed  sinus,  and  are  bo  placed  that  gentle  pressiire  in  that 
locaIity  wi!]  effectually 
ehock  the  flow  from  that 
end  of  the  sinus  Tbe 
proper  manipulation  of 
thpse  plugs  IS  a  \ery  es 
sciitial  atcp  at  this  atage 
if  the  operation  With 
the  assistant  alert  to 
make  pressure  on  either 
pnd  of  the  sinus  at  the 
nord  of  the  operator  the 
sinus  18  now  quiekly 
oiH-ned  with  a  knife  the 
pntire  length  of  its  ex 
posure  From  the  man 
ner  of  tbe  hemorrhage 
rcrtain  dcductions  may 
1)0  made. 

6.  Opeoisg:  of  t  h  e 
Sinni."!.  SINUS  OPENED, 
NOIIEMORHHAGE.— This 
indicates  the  prcaence  of  a  firm  clot  in  the  interior  of  the  ainus.  This  may  be 
furthor  verified  by  holding  apart  the  edges  of  tbe  ineision  with  the  forceps  and 
iiispefiting  its  interior. 

2.  SINUS  OPKNED,  PREE  HEMOBEHAGE,— TTsually  when  the  sinua  ia 
nponcd  thero  is  a  free  hemorrhage,  and  it  is  nccesaary  for  tbe  operator  to 
detcrmine,  if  poseible,  ita  aouree.  Aeeording]y  aftor  a  moraent'8  waiting  pres- 
sure should  be  made  on  the  jiigular  end.     If  tbe  hemorrhage  stopa,  tbia  showB 


Fia.  26. — Exi>OBUK&  of  thb  Latkral  Sinus.  Tbe  latentl  dnu« 
ia  iihown  uncovcred  and  the  iadufunn  plugs  held  io  plače  pre- 
limiDarjr  to  ita  ineision.  (In  this  draving  the  pluga  are  lonser 
tbao  tboee  used  ia  actuul  practice.) 
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that  the  torcular  end  is  obstnicted  by  a  clot.  If  the  bleeding  continues  slightlj, 
it  comes  in  ali  probability  from  either  the  mastoid  emiasarj  vein  (the  siiperior 
petrosal  sinus)  or  else  a  partially  obstnicted  torcular  end.  Pressure  should 
now  be  made  with  the  plug  at  the  torcular  end  of  the  sinus  and  the  plug  lifted 
from  the  jugular  end.  If  there  is  no  hemorrhage,  this  indicates  that  there  is 
an  obstructing  clot  in  the  jugular  end  of  the  sinus.  A  small  amount  of  hemor- 
rhage  from  this  end  probably  indicates  a  partial  clot  in  this  locality.  Frec 
bleeding  from  the  jugular  end  does  not  rule  out  a  clot  in  this  locality,  for  the 
hemorrhage  may  come  from  the  inferior  petrosal  sinus.  If  a  clot  is  fouiid  in 
the  torcular  end  and  if  it  cannot  be  dislodged  by  the  gentle  use  of  a  dull  curet, 
the  sinus  should  be  further  exposed  and  opened  until  the  end  of  the  clot  is 
reached  and  free  bleeding  ensnes.  If  a  firm  clot  is  found  at  the  jugular 
end,  it  is  safer  to  stop  immediate  operation  upon  the  sinus  and  ligate  or  excise 
the  jugular  vein,  retuming  later  to  the  sinus.  If,  however,  a  firm  clot  is 
expelled  from  the  jugular  end  and  free  bleeding  ensues,  and  the  patient  bas 
given  no  history  of  septic  absorption,  I  believe  that  it  is  sometimes  safe  to  wait 
24  hours  before  ligating  or  excising  the  jugular  vein.  The  clot,  in  ali  cases,  is 
most  conveniently  removed  from  the  lumen  of  the  sinus  with  a  dull  curet.  If 
the  clot  bas  been  removed,  fresh  iodoform  plugs  should  be  adjusted  to  each  end 
of  the  sinus. 

7.  Facking  of  the  Sinus  and  Application  of  the  Dressing. — The  edgea  of 
the  open  sinus  should  be  trimmed  away  with  a  pair  of  curved  scissors,  and 
the  remainder  of  its  lumen  packed  with  iodoform  gauze.  The  mastoid  wound 
is  then  firmly  packed  in  the  usual  manner.  In  making  pressure  on  the  sinus 
at  the  time  of  operation  and  after  operation  bas  been  completed,  the  operator 
should  remember  that  he  is  packing  directly  against  the  brain  and  should  use 
no  more  pressure  than  is  actually  necessary  for  the  stopping  of  the  hemor- 
rhage.  The  plugs  and  packing  in  the  sinus  should  be  left  in  situ  for  5  day8. 
They  should  then  be  cautious]y  removed,  and  if  bleeding  recurs  from  the 
sinus,  they  should  be  replaced  and  left  for  another  3  or  4  days.  The  re- 
mainder of  the  mastoid  wound,  with  the  cxception  of  the  sinus  packing,  should 
be  treated  as  in  an  ordinary  mastoid  operation.  In  opening  the  sinus  it  is 
best  to  keep  the  patient  in  bed  for  at  least  14  days  after  operation. 

LiaATIOK  AND  BESECTIOK  OF  THE  INTEBNAL  JUGUIAB  VEIN 

The  question  of  resection  of  the  jugular  vein  bas  been  alluded  to.  Under 
this  heading  I  wish  to  give  in  more  detail  the  indications  and  the  techuic 
of  the  operation. 

Indications. — 1.  In  every  čase  of  sinus  thrombosis  in  which  there  has 
been  a  history  of  marked  septic  absorption  or  metastatic  abscess. 

2.  In  cases  of  sinus  thrombosis  in  which  the  sinus  has  been  opened  and  in 
which  the  symptoms  of  septic  absorption  continue. 

.*5.     In  cases  of  sinus  thrombosis  in  which  the  sinus  has  been  opened  and 
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iit  which  a  disintegrated  clot  is  found  at  tiine  of  operation,  although  do  8ymp- 
toma  of  sepBis  bavo  appeared. 

Contra-indicatioui. — 1.  In  casea  of  sinus  throinbosis  in  vvhich  the  siniis 
has  been  opened  and  in  which  further  operative  interference  woiild  probabij 
bc  fatal  to  the  patient  In  these  caaea  it  would  probabij  be  better  to  wait 
24  hours  before  resection  of  the  vein. 

2.  In  small  cbildren  and  infante  in  whoni  reaection  of  the  vein  wou1d 
bo  a  grave  surgical  procedure. 

The  queBtion  of  resection  of  tbe  jugular  vein  depends  not  onlv  npon  the 
patient^B  condition,  b  u  t  upon 
the  tecbnic  and  the  experience 
of  the  operator,  If  be  be  one 
of  Bufficient  experience,  he  can 
quickly  resect  the  vein  without 
tbe  shock  and  trauma  t  h  a  t 
would  be  cauaed  bj  a  less  ex- 
perienced  operator.  Thia  miiat 
always  be  taken  into  consider- 
ation.  There  is  no  doubt  but 
tbat  the  sy8tem  can  take  čare 
of  large  quai^titie9  of  infecting 
micro-organisms  introduced  into 
the  blood,  and  it  ia  now  gener- 
allj  conceded  tbat  a  moderate 
delav  in  the  resection  of  the 
vein  is  not  fraugbt  with  the 
danger  formerlj  aupposed.  By  this  I  do  not  v/isti  to  be  iinderstood  aa  advo- 
cating  delay  in  every  čase,  but  at  tinies  I  belicve  that  it  is  finer  jndginent  to 
wait  than  to  balance  the  resisting  powers  of  the  patient  againat  the  shock  of 
an  imniediate  operation. 

Operative  Technic  far  Ligation  and  Retection  of  the  Internal  Jagolar  Vein. 
— For  the  instrumenta  neceasarj,  aec  page  105. 

If  tbe  operation  ia  perfonned  aubacguent  to  the  maatoid  operation,  the 
inatniments  ahould  be  reatmlized ;  and  tbe  towel9  around  tlie  patient,  and  the 
f;own8  and  glovea  of  the  operator  and  hia  aasistants  ahould  be  changed.  It 
)3  asaumed  that  the  aide  of  the  neck  of  tbe  patient  has  been  prcvionsiv  prc- 
pared  in  the  manner  deacribed.  A  aandbag  ahould  now  be  placed  under  the 
patient'8  shoulders  and  the  bead  of  the  patient  tiirned  toward  the  opposite 
sboulder. 

The  incision  should  now  be  made  along  the  line  of  the  sternomastoid 
miisclo  (from  A  to  B,  Fip.  2fi),  from  the  clavicle  hclow  to  witbin  "^  in.  of 
the  mastoid  incision  above.  This  incision  shoiild  bc  carricd  tlironph  skiu, 
subcutaneous  tissuc  and  the  platvania  nivoidca  iiiui^cle.  Iii  making  thia  the 
cxtema1  jugular  vein  ia  encountered  uiid  should  be  divided  between  clainps 
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or  ligatures.     A  seareh  shoiild  now  be  made  for  the  anterior  border  of  the 
sternomastoid  niiiscle.     This  is  recognized  by  the  fact  that  its  tibera  nm  up 

and  down.  It  is  eovered 
by  a  layer  of  the  decp 
cervical  fascia.  The  an- 
terior surface  of  this 
sbould  bo  slightlv  sep- 
arated,  and  the  cominoii 
sheath  of  the  carotid  ar- 
tery,  jiigiilar  vein  and 
pneumogaatric  vein  wilt 
be  found  to  be  exposed. 
This  is  aiso  eovered  by  a 
procesa  of  deep  cervical 
faseia. 

The  jugular  vein  lies 
to  the  outer  side  of  the 
carotid  artery,  and  will 
be  recognized  aa  a  bliiiah 
masa  alternately  emptv- 
ing  and  filling  with  the 
moveraents  of  tlie  respi- 
ration.  The  sheath  must 
now  be  opened.  This  ia 
best  done  in  the  neigli- 
borbood  of  the  omohyoid 
muscle.  The  first  assist- 
ant  should  hold  iip  the 
sheath  with  a  pair  of  for- 
ceps,  while  the  operator 
holds  the  other  side,  tak- 
ing  čare  to  Hft  the  sheath 
away  from  the  vein.  A 
small  opening  ia  n  o  w 
made  into  the  sheath 
with  the  scissora,  taking 
čare  not  to  eut  the  vein. 
The  stnictnre  of  tlie  vein 
will  be  found  to  bc  esposod  innncdiatcly  beneath  this  opening.  With  the 
sciasora  pushed  throiigh  tliia  opening,  the  vein  is  now  separated  from  the 
sheath  from  below  upward,  and  the  sheath  opened.  This  procesa  should  he 
repeated  until  the  sheath  of  the  vein  haa  been  opened  from  the  oraohvoid 
below  to  above  the  entrancc  of  the  facial  vein.  The  vein  is  now  separated 
by  blunt  dissection  from  the  posterior  part  of  the  sheath,  čare  being  takcn 


FlO.   27. — LlOATIOK    AND    EXCI8ION 

(2).  The  operation  is  nlmoBt  completcd. 
ligated  and  cut  bclow.  The  etuinp  of  the  vein  is  Bceo  in  tba 
lowcr  part  of  the  incision.  At  the  upper  and  left  hand  part  of 
the  inciaioD  ih  scen  the  Ueatrd  atump  of  the  facial  vcio.  In- 
tcrnal  to  the  vein  is  Ihc  carotid  art«ry,  starting  to  bifurcato, 
and  the  pneumoKBStric  ncrve.  The  omohyoid  muscle  is  Hecn 
crossiiiK  thcso  structures  p(Hitflrioriy,  the  sterDomastoid  raus- 
ch!  is  hcid  back  by  a  rrlractur.  (Fiutn  a  disscclioD  for  the 
author  by  Dr.  R.  T.  Atkioa.) 
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not  to  in  j  ure  the  pneumogastric  nerve  which  maj  be  seen  running  posteriorly 
between  the  artery  and  the  vein.  The  large  branchea  entering  the  vein 
should  be  tied  between  two  ligatiire^  and  divided.  These  are  U8ually  the 
middle  and  superior  thyroid  veins,  the  lingual  and  facial  veins,  and  occa- 
8ionally  a  branch  frora  the  external  jugiilar.  If  any  large  lymphatic  glands 
are  found  overlying  the  vein,  they  may  be  removed,  provided  it  raav  be  accom- 
plidhed  without  mueh  effort.  IIowever,  I  believe  it  to  be  unwise  and  unneces- 
sarv  to  attempt  an  elaborate  dissection  of  the  glands  at  this  tirne.  After  the 
vein  has  been  separated  throughout  the  entire  length  whieh  is  to  be  removed, 
it  inay  be  doubly  ligatcd  below  and  the  vein  cut  between  ligatures.  The 
remaining  main  branehes  are  now  quickly  doubly  ligated  and  divided.  The 
inain  trunk  of  the  vein  is  now  pulled  down  from  its  insertion  in  the  npper 
part  of  the  wound  and  ligated  as  high  as  possible.  It  is  then  cut  below  the 
ligature.  If  blood  is  wished  for  a  eulture,  the  main  trunk  of  the  vein  is 
allowed  to  fill  with  blood  and  is  doubly  ligated  at  the  upper  part  before  being 
divided.  Further  bleeding  points  are  clamped  and  ligated,  and  the  cavity 
flushed  with  normal  saline.  The  wound  is  then  partially  sutured  and  cigarette 
drains  inserted,  first,  to  the  stump  of  the  vein  above;  and  second,  to  the  lower 
angle  of  the  wound  below.  The  ligatures  on  the  main  trunk  above  should  be 
u{  No.  2  plain  catgut.  The  resulting  scar  will  be  less  if  the  platysma  and 
decp  fascia  are  sutured  in  a  separate  layer.  This  should  be  done  with  inter- 
rupted  sutures  of  No.  1  plain  catgut.  The  skin  is  best  sutured  with  inter- 
rupted  sutures  of  silk  or  silkworm-gut. 

The  jugular  dressing  is  now  applied  in  the  form  of  a  double  figure  8, 
passing  below  and  under  both  axillffi.  Čare  should  be  taken,  especially  in 
children,  to  see  that  chafing  is  avoided  by  placing  plenty  of  cotton  in  these 
localities.  If  there  is  considerable  oozing,  the  outer  dressing  may  be  ehanged 
on  the  first  day  after  operation.  Ordinarily,  the  first  dressing  is  done  on  the 
third  or  fouith  day  after  operation  and  afterward  everv  day  if  deemed  neces- 
sary.  Rarely,  if  ever,  can  we  get  the  jugular  wound  to  heai  by  primary  union. 
The  roasons  for  this  are  as  follows:  first,  infcction  from  the  mastoid  wound 
and  from  the  upper  end  of  the  jugular  vein ;  second,  lowercd  resistancc  of  the 
tis8ues  due  to  excessive  blunt  dissection  in  removal  of  the  vein. 


0PERATI0N8  FOR  BRAIN  ABSCESS  OF  OTITIC  ORIOIN 

Brain  abscesses  occurring  as  a  complication  of  aural  inflammation  are 
mainly  of  two  types,  cerebral  and  cerebellar.  The  cerebral  abscesses  are 
the  most  numerous  and  occur  in  about  80  per  cent.  of  the  cases. 

OEBEBBAL   ABSCESS 

Surgical  Anatomjr. — A  vast  mnjority  of  the  cerebral  abscesses  occur  in  that 
part  of  the  temporosphenoidal  lobe  which  lies  just  above  the  middle  ear  and  antrum, 
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and  separated  from  them  by  an  extremely  thin  plate  of  bone,  the  tegmen  tympaiii 
et  antri.  Occasionally  an  abscess  of  otitic  origin  occurs  in  the  frontal  lobe.  The 
descending  hom  of  the  lateral  ventricle  lies  in  the  posterior  part  of  the  temporo- 
sphenoidal  lobe,  but  is  U8ually  not  injured  in  the  attempts  to  locate  an  abscess  in 
this  locality. 

Indications  for  Operations. — ^As  the  only  acknowledged  treatment  of  brain 
abscess  is  surgical,  the  indications  for  operation  are  obvious.  It  should  be 
the  aim  of  the  surgeon  to  discover  and  evacuate  the  abscess  with  as  little 
disturbance  and  manipulation  to  the  surrounding  healthy  brain  tissue  as  is 
possible.  If  the  abscess  has  been  discovered  and  evacuated,  and  if  a  sup- 
purative  leptomeningitis  does  not  already  exist  at  the  tirne  of  operation,  the 
ultimate  recovery  of  the  patient  depends  largelj  upon  how  scrupulouslj  the 
surgeon  has  followed  this  operative  axiom. 

If  the  operation  is  secondary  to  a  simple  or  radical  mastoid,  this  cavity 
should  be  gently  curetted  of  granulations,  flushed  with  saline  and  temporarilj 
packed  with  iodoform  gauze.  If  the  operation  for  brain  abscess  is  performed 
at  the  time  of  the  operation  for  the  causal  ear  condition,  the  preliminary 
operation  should  be  performed  as  rapidly  as  possible,  a  simple  mastoid  for 
brain  abscess  following  an  acute  mastoiditis,  and  a  radical  operation  for  a 
brain  abscess  following  a  chronic  or  an  acute  exacerbation  of  a  chronic  inflam- 
mation  of  the  middle  ear  and  mastoid  cells. 

Freparation  of  the  Patient. — The  usual  preparation  for  the  mastoid  opera- 
tion should  be  extended  so  as  to  include  one-half  the  skull  of  the  side  to  be 
operated  upon  (see  page  103).  If,  for  obvious  reasons,  the  preparation  occurs 
immediately  after  the  mastoid  operation,  this  area  is  closely  covered  by  a  piece 
of  sterile  gauze,  the  half  of  the  scalp  dry  shaved  and  tincture  of  iodin  applied. 
The  operative  field  is  inclosed  in  sterile  towels  and  fresh  iodin  is  applied  to 
the  edges  of  the  mastoid  wound.  Ali  instruments  should  be  resterilized,  and 
the  operator  and  his  assistants  should  don  fresh  gloves  and  gowns. 

Teciinic  of  Operation 

The  operation  can  be  convcniently  described  in  the  following  steps: 

1.  Incision  and  reflection  of  flaps. 

2.  Kemoval  of  tegmen  tympani  and  tegmen  antri,  with  a  portion  of  the 
squ(i'ma, 

3.  Exploration  of  the  dura  covering  tegmen  tympani  et  antri. 

4.  Exploration  of  temporosphenoidal  lobe. 
6.     Insertion  of  drains. 

6.     Dressing. 

1.  Incision. — From  the  upper  end  of  the  usual  mastoid  incision,  an  in- 
cision is  made  directly  upward  for  a  distance  of  l^/^  i^«  (^  cm.).  The  mas- 
toid incision  is  also  prolonged  directly  forvvard  for  %  to  1^/^  in.  (2  to  4  cm.)» 
These  incisions  are  carried  directly  to  the  bone  and  the  flaps  thua  formed 
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rapidlj  reflected.  The  temporal  arterj  iB  severed  and  should  be  quickly 
clamped  and  tied.  Some  authora  prefer  a  large  boree  shoc  incision  Btarting 
from  the  upper  part  of  the  maatoid  incision;  but  the  above  incisiona  give 
adequ8te  expoaure  and  do  not  espose  as  large  an  area  to  8ubsequent  infection. 

2.  Bemoval  of  the  Bone. — With  a  large  rongeur  the  tegmen  antri  and  teg- 
meu  tvmpani  are  now  reraoved,  together  with  a  portion  of  the  3quaina.  The 
area  of  bone  removed  in  the  8quama  should  be  eiiough  to  explore  adeqiiately  the 
temporosphenoidal  lobe,  provided  a  fistula  is  not  found  in  tbe  dura  of  the 
tegmen.  It  should  be  oval  and  of  the  dimensions  2  by  21/^  in.  (6  by  6.6  cm.). 
The  aeeompanjing  dia- 
gram givea  a,  clear  idea  oi 
its  extent  and  location 
(Fig.  28).  If  the  squa- 
mous  portion  ia  unu8ually 
tbick,  the  chisel  may  be 
required  to  thin  the  bone 
fliifiiciently  to  enable  the 
rongeur  to  be  ueed. 

3.  Ezamination  of  the 
Bon. — The  dura  eovering 
tbe  tegminea  tympani  et 
antri  ahoiild  now  be  eare- 
fully  scnitinized  and  ex- 
amioed  with  tbe  probe  for 
a  n  y  fistuloua  openings 
leading  to  an  abacess  cav- 
ity  within  the  temporo- 
spheuoidal  lobe.  If  one  ia 
present,  it  is  of  vita!  im- 
portance  to  find  it.  The 
fistuloua  opening  is  usu- 
a!ly  small  and  its  orifice  often  obseured  by  the  surrounding  granulatione.  Pus 
ia  often  found  issuing  from  ita  lumen.  During  thia  examination,  čare  ahould 
be  taken  not  to  injure  the  granulationa  on  the  dura.  On  no  account  should 
they  be  curetted.  Tbey  are  uature'a  barriers  to  the  apread  of  the  infection, 
and  curettage  of  dural  granulationa  serves  no  useful  purpose  and  may  convert 
a  localized  meningitis  iiito  a  general  one. 

If  a  fiatulous  opening  be  found,  a  cotton-vvound  applicator  may  be  gently 
pasaed  into  the  absccss  cavity  to  aid  drainage,  and  then  withdrawn.  Further 
opcrati ve -procedure  sliould  be  omittcd,  the  woiind  packcd  with  iodoform  gauze 
and  a  dressing  applied.  The  woiind  should  be  drcsscd  daily  and  further 
operative  procedure  upon  the  fistula  leading  to  the  brain  abscess  ahould  de- 
pend  upon  the  recurrence  of  the  8yinptoiti3  of  increased  intracranial  letision. 
The  majority  of  coaea  will  drain  without  further  intcrforence. 
tSB 


Fig.  28. — CerebraI'  Abscess.  This  illuatnitioa  ^ows  the  arek 
of  dural  expoBurc.  npcesi<ary  for  an  exp1oraUon  For  »  tompoTO- 
Bphenoidal  abecesg.  Some  Bui^eona,  liowever,  pnifer  to  eipom 
the  dura  more  puBteriuilv  thaa  the  above  figure  indicatM. 
(From  s  diasectioD  for  the  author  by  Dr.  R.  T.  Atkitis.) 
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v.  v.   *  v  :.t  is  »dvi^eated  by  Kerrison  and  Dean  and  meets  with  my 

^   ,  v.,  .     It  M  \vulor  opening  is  sub8equently  found  necessar^,  a  blunt- 

.     v  .:»\  .xlivUkUl  Ih)  inserted  into  the  fistula  and  tlie  tissues  incised  in 

^v     '*  viuvUN  outward.     In  doing  tbis,  an  attempt  sbould  be  made  not 

.  s  \\^»Hi  tho  adheaivo  inflammatory  zone  surrounding  tbe  fistula,    If  the 

,  ,  u  \^l  «  dr«iu  into  the  fistula  is  deemed  necessary,  a  strip  of  gauze  or 
,  ...,  tli  \M>;uivttt>  drain  may  be  used.  It  has  been  my  observation  that  when 
w.»v\.o  \luuuH  \iiv  rtMuoved  at  the  daily  dressing,  pus  well8  ovit  from  the  abseess 
^u\ii\  \vith  iMinsidorable  volume,  and  it  has  seemed  that  instead  of  fulfilling 
Ou'U'  juirpoms  thoy  have  slightly  hindered  drainage.  I  believe  that  it  is 
iH^ttt^r  to  oinit  the  insertion  of  drains  into  these  fistulsB  and  insure  the  de- 
nirinl  rtmult  by  the  daily  gentle  passage  of  a  cotton-tipped  probe  into  the 
abrnumn  ottvity.  If,  after  careful  search  of  the  dura  covering  the  tegmen,  no 
tint  u  hi  Ih  found,  I  follow  the  teaching  of  Macewen,  postponing  further  ex- 
jiloration,  and  pack  this  area  for  24  to  48  hours,  providing  the  general  8ymp- 
toiiiH  pormit.  This  allows  adhesions  to  form  between  the  coverings  of  the 
bniin,  and  when  this  area  is  finally  explored,  there  is  less  danger  of  dis- 
m^nunuting  infectious  material  through  the  pial  and  arachnoid  spaces. 

A  t  this  time  I  believe  in  doing  a  classieal  subtemporal  decompression 
oporation  in  the  usual  sterile  field  above  and  in  front  of  the  one  just  packed. 
This  relieves  intracranial  tension  stili  further  and  allow8  the  surgeon  to  wait 
longer  for  localizing  symptoms  to  appear. 

If  the  general  symptom8  permit  of  no  delay,  the  temporosphenoidal  lobe 
is  exposed  through  the  dura  in  the  following  manner: 

4.  Exploration  of  the  Temporosphenoidal  Lobe. — The  most  suitable  in- 
strument  for  this  purpose  is  a  straight,  pointed  bistoury  with  a  rounded  end. 
At  this  point  the  surfaee  of  the  dura  should  be  rendered  as  sterile  as  possible 
by  mopping  with  peroxid  and  flushing  with  a  warm  saline  solution. 

The  brain  knife  should  be  plunged  directly  inward  just  above  the  external 
auditory  canal.  After  it  has  been  passed  into  the  brain  substance  for  5  mm. 
yi  in.),  the  surgeon  should  pause  and  gently  press  the  knife  to  one  side 
to  see  if  any  pus  escapes.  If  no  pus  is  found,  the  process  is  repeated  every 
quarter  of  an  inch  until  a  depth  of  11/^  in.  (4  cm.)  is  reached.  If  pus  is  not 
found,  a  similar  exploration  should  be  made  %  in.  (6  mm.)  behind  and  in 
front  of  the  original  puncture.  If  pus  is  not  found  in  this  area,  the  ad- 
visability  of  making  further  incisions  above,  in  front  and  behind  this  area 
must  be  considered.  While  superfluous  punctures  through  the  dura  are  to 
be  avoided  if  possible,  they  are  not  in  themselves  especially  dangerous  if  care- 
fully  done  under  aseptic  precautions,  and  the  pos8ibility  of  leaving  brain 
abseess  undiscovered  must  be  takcn   into  consideration. 

As  a  rule,  the  depth  to  whieh  an  exploratory  incision  may  be  carried  is 
1%  in.  (4  cm.).  In  exceptional  instances  abscesses  have  been  reached  at  a 
greater  depth. 

If  pus  escapes  at  any  time,  the  knife  should  be  held  in  that  position  until 
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the  pus  ceases  to  flow  and  until  a  cigarette  drain  is  inserted  into  the  abscess 
cavitv.  If  the  abscess  eavitj  appears  to  be  a  large  one,  the  brain  tissue  should 
be  incised  to  a  width  of  i/4  in.  to  allow  of  free  drainage. 

THE  WHITING  ENCEPHALOSCOPE.— This  instrument  is  at  times  useful 
in  facilitating  drainage  of  an  abscess  cavity.  I,  however,  reserve  its  iise  for 
those  cases  where  drainage  by  the  above  simple  methods  is  ineffective  and 
where  there  are  sjmptoms  of  the  formation  of  a  secondarj  abscess.  It  shonld 
be  used  with  extreme  čare  and  gentleness.  It  is  inserted  into  the  fistula  or 
incision  for  ^/4  in-  (7  mm.),  and  its  obturator  removed.  Any  pus  appearing 
in  its  himen  is  sponged  away  with  cotton-tipped  applicators  and  the  general 
direction  of  the  fistula  observed  by  pushing  the  instrument,  so  that  the  menis- 
CU8  of  its  collapsed  boundaries  is  in  the  center  of  the  field  of  the  instrument. 
The  obturator  is  reintroduced  from  time  to  time  when  necessary  to  facilitate 
its  inward  movement.  We  know  when  the  abscess  cavity  is  reached  by  the 
Budden  outpouring  of  pus  and  by  the  fact  that  gentle  rotation  of  the  instru- 
ment no  longer  discloses  a  meniscus,  but  the  smooth  walls  of  the  abscess  cavity. 
The  inexperienced  surgeon  could  easily  create  a  false  passage  or  carry  pus 
from  the  abscess  into  the  surrounding  healthy  tissue.  A  good  headlight  is 
nece8sary. 

5.  Drainage  of  the  Abscess. — A  rubber  or  glass  tube  gives  the  best  drain- 
age, but  on  account  of  the  extreme  liability  of  secondary  hemorrhage  following 
its  use,  aural  surgeons  are  generally  united  in  the  use  of  gauze  or  cigarette 
drains  (gauze  and  rubber  tissue). 

I  use  a  cigarette  drain,  and  when  the  abscess  cavity  grow8  very  small,  a 
simple  strip  of  rubber  tissue.  It  should  be  inserted  well  into  the  abscess 
cavity  and  gradually  shortened  at  cach  daily  dressing. 

6.  Dressing. — After  a  drain  has  been  inserted,  its  end  is  fastened  with  a 
Bafety  pin  and  the  mastoid  cavity  loosely  packed  with  5  per  cent.  iodoform 
gauze.  The  wound  may  be  partly  closed  above  with  silkworm  gut  and  the 
usual  mastoid  dressing  applied. 

After-treatment 

The  patient  should  remain  in  bed  for  at  least  4  weeks  after  the  operation 
until  the  abscess  cavity  has  fillcd  up  and  the  dural  wound  hcaled.  If  these 
cases  move  about  too  early,  they  are  prone  to  get  up  a  meningitis  or  an  en- 
cephalitis. 

Dressings  should  be  done  daily  for  2  weeks  and  then  probably  at  less 
f requent  intervals.  The  patient  should  be  kept  on  a  fluid  diet  for  4  or  5  days 
after  the  operation,  and  the  bowels  should  be  regulated  so  as  to  prevent  strain- 
ing  during  defecation. 

Proonosis  and  Mortalitt 

The  prognosis  of  brain  abscess  is  always  grave.  The  most  favorable  cases 
are  those  in  which  the  cavity  is  small  and  superficial,  the  pus  in  the  abscess 


164      THE  EAR  AND  ADJACENT  STRUCTURES 

not  foul,  and  in  which  there  is  a  fistnlous  tract  leading  directly  to  the  mid- 
dle  ear. 

The  unfavorable  cases  die  of  sepsis  and  exhau8tion,  meningitis  or  en- 
cephalitis. 

Hernia    Cebebri 

This  condition  occurs  in  the  unfavorable  cases,  and  is  probablj  due  to  an 
encephalitis  in  the  surrounding  tissnes.  If  the  hernia  is  large  and  graduallj 
inereases  in  size,  the  outcome  is  nsnallj  fatal.  If  it  is  small,  the  patient 
may  recover. 

DiOITAL     ExPLOIlATION 

This  method  is  advocated  by  many  general  surgeons  in  cases  where  the 
abscess  cannot  be  easily  found.  It  necessitates  a  large  incision  in  the  dura  and 
brain  tissue,  and  I  believe  that  its  roiitine  use  is  fraught  with  danger  to  the 
patient  and  would  reserve  it  for  the  last  resort  in  exceptional  cases  where  the 
symptoms  of  brain  abscess  are  most  positive,  but  the  abscess  cannot  be  dis- 
covered  by  any  other  means. 

CEBEBELLAA   ABSCESS 

Surgical  Anatomjr. — The  anterior  and  mesial  portions  of  the  lateral  lobe 
of  the  cerebellum  are  in  contact  with  the  petrous  pyramid  and  with  the  lateral 
sinus.  This  is  the  most  frequcnt  site  of  an  abscess  and  the  cerebellum  should 
be  explored  first  in  this  location.  From  a  surgical  standpoint  the  lateral 
lobe  of  the  cerebellum  is  divided  into  2  portions:  first,  the  surface  anterior 
to  the  lateral  sinus;  second,  the  surface  posterior  to  the  lateral  sinus. 

The  general  points  in  the  operative  treatment  of  cerebral  and  cerebellar 
abscess  are  identical;  consequently,  under  this  title  the  author  will  only  con- 
sider  the  special  points  wherein  the  surgical  treatment  of  this  conditiou 
differs  from  that  of  cerebral  abscess. 

Technic  of  Operation  for  Cerebellar  Abscess 

1.  Incision. 

2.  Eemoval  of  bone. 

3.  Exploration  for  the  abscess. 

4.  Drainage — coimter  opening. 

5.  Dressing. 

1.  The  Incision. — This  is  an  extension  directlv  backward  of  the  posterior 
mastoid  incision  toward  the  extcrnal  occipital  protuberance,  and  of  sufficient 
length  so  that  the  triangiilar  flap  thus  formed,  whcn  pushed  downward,  will 
expose  an  area  of  bone  approxiraately  5  cm.   (2  in.)  in  diameter.     In  thosc 
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cases  in  wLich  the  scalp  iB  unuBually  tbick  the  expoBure  of  this  area  may  be 
f acilitated  by  carryiug  tbe  čud  of  this  incision  sligbtlj  downward.  It  sbould 
be  carried  directly  to  tbc  bone  and  the  flap  immcdiately  reflected  downward 
vitb  the  perioatcal  elevator.  Diiring  this  procedure  tbe  mastoid  emiasarj- 
vein  will  probabIy  be  injured;  the  opening  in  the  bone  should  be  plugged 
witb  a  bit  of  iodoform  gauze  and  the  scalp  end  of  the  vein  clamped  if  neces- 
Bary.  Any  muscle  fibera  adhering  to  the  bone  niay  be  cut  away  with  curved 
scisaors. 

2.  Bemoval  of  the  Bone  — Tbe  bone  sbould  be  firat  removed  over  the 
lateral  sinus  and  over  that  area  boi  nded  by  the  sinus  behind,  the  dural  plate 
above  and  the  postenor  surf acc  of  the  petrous  p;^  ramid  anteriorly.     Čare  must 


Fio.  29. — CzRtBKLUia  Abscesb.  Shoving  tho  area  of  bone  to  be  removed  to  Hdequal«]y  eipose  the 
oerebetlar  dura  in  front  of  and  behind  the  Ulernl  Hinus.  In  thiii  djssectioa  a  Neumaim  (laby- 
rioth)  operatioa  hai  already  been  perfortnod.     (Drawa  from  a  diasoction  by  tbe  author.) 


be  taken  not  to  injure  the  semicircular  canals  or  the  lateral  sinus.  Injury  to 
the  sinus  adds  considerablj  to  the  teehnical  difiicultics  of  tbe  operation  and 
can  U8ually  be  avoided  by  the  careful  uae  of  the  rongenr  (see  Sinus  Throm- 
bosis).  Tbe  bone  over  the  cerebellum,  poaterior  and  inferior  to  the  sinus,  la 
of  coiisiderable  thickness,  and  in  many  cases  will  have  to  be  tbinned  witb  the 
cliisel  before  tbe  rongenr  forceps  can  be  used. 

Behind  the  sinus  an  oval  area  abould  be  exposed,  roughly  10  cm.  (2  in.) 
in  diameter.  Aural  aurgcona  have,  for  tlie  most  part,  given  up  the  use  of  the 
trophine  and  depcnd  largely  upon  the  rongeur  forcepa  for  the  removal  of 
tbe  bone. 

During  this  procedure  tlic  mastoid  craissary  vein  ia  usually  again  in- 
jured. It  may  be  clamped  and  ligated,  or  the  blecding  contrbllcd  by  iodoform 
gauze  pbigs. 

3.    Explontion  of  the  CeiebcUsm.^ — The  sanic  general  rnlcs  of  exploration 
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and  treatmeut  goveming  the  cerebrum  apply  to  tbe  cerebellum.     If  a  fistnla 
is  found,  ita  opening  is  enlarged  only  if  nocessarv,     If  no  viaible  cvidences 
of  a  subdural  collection  of  pus  are  seeii,  the  cerebellum  m&y  be  cxpIorcd  iu 
the  following  manner : 
In  front  of  the  sinvs: 

1.  The  knife  maj  be  carried  directly  invvard  to  a  depth  of  not  more  than 
6  cm.  (1  in.). 

2.  A  second  incision  may  be  mado  behind  the  first,  iDward  and  a  little 
backward,  not  deeper  than  1%  in.  (3 
cm.). 

Behind  the  sinus: 

1.  An  incision  may  oe  made  just  be- 
liiud  the  simis,  inward  aud  forward,  tu  the 
dcpth  of  1  in. 

2.  A  second  incision  behind  the  first, 
inwaTd  and  Blightly  forward  to  a  depth  of 
11/2  in.  (2.6  cm.). 

3.  A  third  incision  posterior  to  No. 
2,  directlv  invvard  to  a  depth  of  1^4  in. 
(3.2  cm.). 

If  the  above  scheiiie  of  s^etematic  ex- 
ploration   (whiGh  is  due  to  Kerrison)    is 
Fio.  30— DiAOBAUMATic  CROBB-BEmoN  OF     unsiicccssful,  the  adviBabilitv  of  other  in- 

RlUHT  CERKBEI.I.AB  HBMI8F1IBHI!.    A  Ood  .    ,  .    ,  I    i  .1 

B  indicatfl  linca  of  eiplorstion  in  tnint     ci8iona  must  be  cousidereu  by  tlie  eurgcoH. 

ot  tbe  sinus.    C.  D,  and  E  indicaM,  Unea  Abscessea  in  the  cercbellum  are  apt  to 

of  eiplorBUan  behind  the  suius.     (A(t«r      ,  ,,  ,     ,  i  .  i         t     •        f 

EeniaoD.)  bc  8maU  and  the  pus  thick.     It  la,  there- 

fore,  ea8y  for  the  surgeon  to  overlook  an 

abscees  in  this  IocaIity.     On  this  account,  also,  I  believe  the  ho]low  needle  to 

be  an  untrustworthy  instrument  for  the  exploration  of  brain  abscessea  of  otitic 


4.  Dninat^  of  the  Abicesi. — If  the  abscess  is  located  anterior  to  the 
sinus,  the  qucstion  of  a  counter  opening  arises.  Some  siirgeons  advise  a  counter 
opening  behind  the  simis  in  every  casc  of  ccrchellar  abscess  in  this  Iocality,  bul 
I  believe  that  its  uso  should  bo  rcatrictcd  to  those  abscessea  which  are  found 
to  drain  improperly  throiigh  the  anterior  opening. 

During  tbe  exploration  of  the  cerebellum  and  the  cvacuation  of  a  ccrc- 
hellar abscess,  the  patient  must  be  watched  for  a  cessution  of  rcaplration. 
It  is  wise  to  havo  the  patient  biit  lii:htly  undcr  the  anesthetic  and  whcn 
evacuating  an  abscess  to  stop  the  anesthetic  teniporarily.  The  intratracheal 
ition  mcthod  is  espceiany  indicated   in  cerel>ellar  caaos. 
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OPERATIONS   UPON    THE    NOŠE   AND    ACCESSORY    SINUSES. 

RHINOPLASTICS 


OHAPTER   IV 

OPEBATIONS   UPON   THE    NOŠE   AND   ACCESSORY   SINUSES.     RHIN0PLA8TICS 

Pebcy  R.  Turnube 

Plastic  operations  upon  the  noae  are  perfonned  for  the  correction  of  de- 
formities,  sometiraes  congenital  defects,  biit  much  more  frequently  traumatism, 
inflammation  or  new  growth.    Khinoplastics  inay  be  partial  or  total. 

The  most  common  types  of  inflammation  that  cause  loas  of  substance  of 
the  noše  are  sjphilis,  tuberculosis,  lupus  and  noma. 

It  is  a  f undamental  principle  of  ali  plastic  work  upon  the  noše  that  .the  pri- 
mary  causes  of  the  loss  of  substance  must  be  completely  removed  before  any 
operative  procedure  can  be  attempted. 

To  observe  the  following  rules  will  save  many  disappointments  in  rhino- 
plastic  work : 

1.  When  the  patient  has  syphilis  (active),  give  a  good  course  of  anti- 
8yphilitic  treatment  before  doing  any  transplantation.  In  other  words,  first 
cure  the  syphilis. 

2.  If  ulcerations  of  any  kind  are  present,  allow  them  to  heal. 

3.  After  healing  of  ulcerations,  allow  ample  time  for  the  scar  tissue  to 
contract. 

4.  Avoid  the  use  of  strong  antiseptic  solutions. 

5.  Flaps  should  be  made  at  least  i/^  larger  than  the  defect  to  be  covered. 
Ilandle  ali  flaps  very  gently.  The  viability  of  the  flaps  depends  almost  entirely 
on  the  blood  supply  through  the  pedicle,  which  must  not  be  tightly  twisted  or 
subjocted  to  tension. 

6.  "It  is  well  for  the  surgeon  to  have  fully  decided  upon  the  certain  operative 
plan  he  is  to  follow  several  day8  prior  to  the  operation.  He  must,  especialljr  in  total 
rhinoplastic  cases,  prepare  a  paper  or  oiled  silk  model  of  the  flap  or  flaps  he  has  de- 
cided upon  to  take  from  the  forehead  or  cheek,  and  to  fold  or  bend  this  model  into  the 
place  of  the  deformity  to  be  overcome  to  make  sure  of  the  ifesult  to  be  obtained,  allow- 
ing  for  the  loss,  if  any,  of  mass  by  reason  of  the  torsion  of  the  flap  at  its  pedicle" 
(Kolle,  20). 

TOTAL  RHINOPLASTV 

The  operations  for  total  rhinoplasty  can  be  divided  into  5  classes,  according 
to  the  region  from  which  the  tissue  to  be  transplanted  is  taken : 
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1.  The  Indian  method,  in  wliich  tlie  flap  is  taken  from  the  forehead. 

2.  Tlie  Froneh  method>  in  whicli  the  flap  is  taken  from  the  cheek. 

3.  The  Italian  method,  in  which  the  flap  is  taken  from  the  ann. 

4.  The  finger  method. 

5.  The  German  method,  in  which  the  flap  is  taken  from  the  cbest. 


1.     TKE  INSIAK  METHOD 

{After  Keegan) 

This  method  is  cliiefly  applicable  in  those  casea  where  the  soft  parta  (carti- 
lages,  alii',  septnm  and  columna;)  are  lost,  hut  in  which  tlic  nasal  bones  and  the 
skin  ovcr  thcni  are  intact. 

Teohnic. — FiBST  step.— Outline  the  flap  on  tlie  forehtad  with  a  pencil 
or  by  a  8hal]ow  incision,  The  aize  and  shape  will  vary  according  to  the  amoiint 
of  tissuc  to  bc  replaced.  The  flap 
should  1)6  taken  diagonalIy  across  the 
forehead  and  not  vertically,  in  order  not 
to  inchide  aiiv  of  the  scalp.  The  pcd- 
iele  sliould  occiip,v  tlic  intemal  angle  of 
the  orbit,  and  čare  muat  be  taken  uot  to 
injiire  the  angiilar  artery  which  is  to 
nonrish  the  flap  (Fig.  1). 

8EU0ND  8TKP. — The  Beeond  step 
consists  in  the  preparation  of  tlie  lining 
of  the  uoae  and  tbe  freshening  of  the 
edges  of  tlie  dcfect.  Two  converging 
incisiona  beginning  at  a  point  slightlv 
external  to  tbe  roots  of  the  alte  of  the 
noše  extend  ijpward  to  2  points,  about 
%  in.  apart,  on  the  bridgc  of  the  noše, 
CA  and  HF;  and  A  and  F  are  joined 
by  a  horizontal  incision  a  short  distance 
abovc  the  margin  of  the  defect,  From 
tbe  center  of  this  incision  a  perpendicii- 
lar  incision  extends  downward  to  a 
point  wbere  the  cartilages  join  tbe  nasal  bones,  BE,  DG.  Two  quadrilateral 
flaps,  CABE)  and  IIFEG,  are  tbns  fornicd.  Tlicse  2  quadrilatera!  flaps  are 
folded  down  so  that  thoir  cntaneoiis  surfaees  line  the  nasal  cavity,  after  which 
what  rcmains  of  the  edi;i's  of  tlie  defect  are  fresbencd.     (Fig.  2.) 

Tbe  flap«,  whcn  folded  do\vn,  alliiw  2  trianjjiilar  pie<'c3  to  overlap  in  the 
center.  Keciran  renioves  tbcso  pici-ca  and  trausplants  tbem  into  tbe  forehead 
woiind.  Sniitb  (3'2),  instcad  of  (.-nttiiiir  iiway  the  -2  triangiilar  picces,  splits  the 
old  septnm  and  siitnrcs  the  cdgcs  of  tbcsc  plccea  into  tbo  sides  of  the  septel 
wound,  thereby  fonning  a  septiim  and  colunina. 


io.   1. — Kkboan'«  Indian  Meti 

OUTLIHB    AND    POBmON    OP    FLAP 
FOBEHBAD. 
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Fig.  2. — Keegan*s  Indian  Meth- 
OD,   Showing    Incision    for 

FOBMATION  OF  NaSAL  FlaP. 


THIBD  STEP. — The  outline  incision  of  the  flap  is  deepened,  ciitting  ali  tis- 

8ues  down  to  but  not  through  the  periosteum.    Separate  the  flap  f rom  the  fore- 

head  with  as  little  handling  as  possible,  and  twist 

the  flap  down  over  the  noše.    In  order  to  facilitate 

this  twisting,  the  hinge  has  been  made  oblique, 

starting  higher  on  one  side  than  on  the  other. 
FOUBTH  STEP. — The  2  raw  surfaces  are  now 

lying  in  apposition.     The  inferior  margins  of  the 

quadrilateral  nasal  flaps  and  the  forehead  flap  are 

sutured  together.     The  portion  of  the  flap  cut  for 

the  columna  is  fitted  into  a  bed,  at  the  site  of  the 

old  columna,  which  wa8  prepared  for  it  when  the 

edges  of  the  defect  were  freshened.     The  2  orig- 
inal incisions,  CA  and  HF,  are  now  deepened  and 

beveled  for  the  reception  of  the  lateral  margins  of 

the  flaps  which  are  sutured  to  them. 

FIFTH  STEP. — The  sides  of  the  forehead  wound  are  approximated. 
SIXTH  STEP. — Insert  drainage  tubes  into  each  new  formed  nostril  and  ap- 

ply  boric  acid  ointment  dressings  over  the 
lateral  margins  of  noše  and  cheek. 

SEVENTH  STEP.— The  seventh  step  is 
the  division  of  the  pedicle.  A  fortnight 
after  the  original  operation,  a  wedge- 
shaped  piece  of  tissue  is  removed  from  the 
pedicle,  making  the  forehead  smooth. 

There  have  been  manv  modifications 
and  some  improvements  of  this  method. 
They  have  practically  ali  been  based  upon 
the  fact  that,  without  nasal  bones  to  sup- 
port  it,  the  transplanted  substance  results 
in  a  flat  noše.  To  overcome  this,  pieces  of 
cartilage  or  bone  are  transplanted  with  the 
flap. 

Eoemg'8  Operation. — In  1886  Koenig 
described  one  of  the  first  ostcoplastic  flap 
operations  (Fig.  3). 

FIRST  STEP. — A  skin-periosteum-bone 
flap  is  made  1  cm.  widc.  The  flap  begins 
at  the  root  of  the  noše  and  extcnds  directlv 
upward   to   the   hair   line.      This  flap   is 

tiinied  dowii  with  the  boii.v  surfaco  out.     One  centimeter  from  the  lower  edge, 

the  bone  is  fractured  transverselv   to   allow  the  lower  portitm   to  form  the 

columna.     The  lower  edge   ia   sutured   into   the   frcshcned   edge  of   the   old 

columna. 


Fio.    3. — KoEinQ*a    Operation,    Showino 
Skim-pkriorteum-bone   Flap  Cut  and 

TVRNBD  D0WN  WITH  ItB  BoNY  SuRFACB 

OxrrwARD;   Alao    Incision    for    Fore- 
BBAD  Flap. 
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SECOND  STEP. — This  raw  surf ace  is  covered  with  a  forehead  flap  after  the 
Indian  methocL 

Schiiniiielbusch'B  Operation  (31). — Fig.  4,  A. — FIBST  step. — A  periosteum- 
bone-akin  flap  is  made  from  the  forehead  large  enough  to  cover  the  defect,  with 


B 

Fig.  4. — Schimmelbubch*b  Operation.  A,  Position  and  shape  of  flap  from  forehead.  B,  Perioeieum* 
bone-skin  flap  tumed  down  and  wrapped  in  iodoform  gaiue  and  wound  in  forehead  covered  by 
aliding  flaps.     C,  Flap  sutuied  in  position  and  covered  with  skin  graf  is. 

a  base  of  from  7  to  9  mm.  wide.  The  flap  reaches  from  the  root  of  the  noše 
directly  upward  to  the  limit  of  the  hairy  scalp.  As  soon  as  it  is  lifted,  the  flap 
is  wrapped  in  iodoform  gauze. 

SECOND  STEP. — The  forehead  defect  is  covered  in  by  sliding  flaps  from  the 

scalp.     (Fig.  4,  B.) 

THIED  STEP. — The  periosteum-bone-skin  flap  is  left  in  iodoform  gauze  for 

from  4  to  9  weeks,  which  allow8  the 
dead  bone  to  slough  away  and  the  entire 
area  to  be  covered  with  granulations. 
These  granulations  are  then  removed 
and  the  entire  raw  surface  is  covered 
with  Thiersch  grafts. 

FOURTH  STEP. — ^When  the  grafts 
are  healed,  the  bony  plate  is  sawed  from 
the  grafted  side  at  the  middle  line,  with 
a  fine  saw,  to  allow  the  flap  to  be  mod- 
eled  into  the  shape  of  a  noše. 

FIFTH  STEP. — The  edges  of  the 
nasal  defect  are  freshened  and  the  sep- 
tum  is  formed  from  the  tissue  removed 
from  these  edges.  The  flap  is  then 
twisted  into  position  with  the  newly 
formed  epidermis  tumed  to  the  inner 
side  and  sutured  to  the  freshened  edges  of  the  defect. 

SIXTH  STEP. — Several  siibseqiient  minor  operations,  done  under  cocain,  are 
often  necessarv  for  the  cosmetic  result. 


Fig.  5. — Lexer's  Operation,  Showino  Forma- 
TiON  OF  Forehead  Flap  Bent  Upon  Itself. 
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Lez«r'8  Operation  (21). — Thia  is  a  modification  of  Schimmelbusch^B  opera- 
tion  to  obviate  the  necessity  of  waiting  for  the  granulatione  to  form  and  the 
Thierach  grafts  to  take. 

FIB8T  STEP. — Ali  the  scar  tissue  which  may  obatnict  the  respiration  ib 


Fia.  6. — Lbxsr'8  Opskation,  Showtko  ram 
Two  EUir  SuBTACBS  or  tbb  Fi.ap  Smnta« 

TOOVTHBB. 

curetted  aw8y,  and  the  raw  areas  are  covered  ivith  skin  flaps  from  the  remnants 
of  the  adjacent  skin.  These  flaps  are  not  sutured,  but  are  held  in  plače  by 
gauze  tampons  until  union  takes  plače.  The  skin  over  the  root  of  the  noše 
should  be  carefully  guarded  against  in- 
jnry,  as  it  is  used  to  form  the  pedicle 
of  theflap.    (Fig.  5.) 

8BC0ND  STEP:  PORMATION  OP  THE 
FOREHEAD  FLAP.— A  largc  flap  with  a 
broad  base  is  cut  from  the  forehead. 
The  upper  half  of  the  flap  ahould  in- 
chide  the  pcriosteum  and  some  bone. 
The  flap  is  then  bent  in  the  middie  and 
the  2  raw  surfaces  of  the  flap  are  su- 
tured to  each  other,  giving  the  bone  a 
]aj'er  of  skin  on  both  eidea.  The  fore- 
head wound  is  closed  with  skin  grafts. 
(Fig.  6.) 

THIBD  STEP:  POBMATION  OP  A  PED- 
ICLE.— Three  to  4  veeks  after  the  first  procedure,  when  the  blood  8upply  to  the 
forehead  ia  assured,  tho  formation  of  the  pedicle  is  begun.  Thia  step  la  carried 
out  in  several  stages,  in  order  not  to  interfere  with  the  blood  aupplj.  On  one 
sidn  the  inoiaion  is  made  down  to  the  nasal  defect,  and  on  the  other  to  the  inner 
cniithtis  of  the  e.ye.  In  order  that  the  pedicle  may  be  tumcd  without  torsion, 
the  akin  ia  separated  from  the  underlying  bone  on  the  side  of  the  longer  in- 
ciaion.    The  separation  may  have  to  be  carried  aa  far  aa  the  niid  line.     (Fig.  7.) 


).   8. — Lbxei('b    Opbkation,   Sbovino   thb 
Edobb  of  thb  Ptiuform   taBax   ani>  thb 

ElMlBS    OF   THB    FlAP    FBBaHBHED    AND     Su- 
TCBED  ToaETHBB. 
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Fig.  9. — Lex£r'8  Operation,  Showino  Pedicle 

CUT    AND    FlAP    TuRNED    UpWARD    TO    FILI4 

THE  Gap  Between  the  Etebrows. 


FOUETH  STEP:  FOEMATION  OF  THE  SEPTUM. — From  the  middle  of  the 
under  siirface  of  the  flap,  ciit  a  strip  of  skin  1  cm.  wide  dowTi  to  the  bone  plate. 
Leave  the  skin  pednnculated  near  the  futnre  tip  of  the  noše.  This  is  to  be  used 
for  the  septum.     Throiigh  this  woxind  the  bone  is  split  with  a  fine  8aw  in  the 

middle  line  to  allow  it  to  be  bent  to  the 
shape  of  a  noše.  The  edges  of  the  pyri- 
form  fossse  and  the  edges  of  the  flap 
are  freshened  and  sutured  together. 
(Fig.  8.) 

FIFTH   STEP:      CTJTTING    THROUGH 

THE  PEDICLE.— This  Step  is  delayed  as 
long  as  possible,  for  when  it  is  per- 
fonned  too  early,  especiallv  in  syphili- 
tics,  the  bone  is  apt  to  be  absorbed,  The 
pedicle  is  cut  to  allow  a  flap  which  is 
turned  npward  to  fiU  in  the  gap  be- 
tween  the  eyebrow  and  sutured  carefully  into  plače.     (Fig.  9.) 

SIXTH  STEP:     FOBMATION  OF  THE  NORM  AL  DEPBESSION  BETWEEN  THE 

NOŠE  AND  THE  FOREHEAD.— This  is  done  several  weeks  after  the  pedicle  has 
been  cut.  An  incision  is  made  through  the  scar  tissue  at  the  inner  canthus  of 
the  eye,  about  2  cm.  long.  The  scar  tissue,  with  ali  the  tissue  down  to  the 
bone,  is  excised.  The  tissue  at  the  root  of  the  noše  is  lifted  and  ali  the  edema- 
tous  and  thickened  connective  tissue  is 
removed.  The  skin  is  then  pressed 
down  upon  the  bone.  The  slight  excess 
of  skin,  which  will  be  found  on  both 
sides,  is  removed  by  an  incision  coiivex 
toward  the  noše  (Fig.  10). 

SEVENTH    STEP:      FORMATION    OF 
THE    POINT    OF    THE    NOŠE. — This     is 

done  by  transplanting  a  piece  of  bone 

or  cartilage  from  the  rib  of  the  same 

patient  or  another.     A  8ymmetrically 

curved  incision  is  made  along  the  lower 

border  of  the  newly  formed  noše,  and  the  skin  is  lifted  from  the  underlying 

transplanted  bone.     An  oval  piece  of  bone  or  cartilage  is  prepared,  8lightly 

convex  on  its  periosteal  side  and  with  a  slight  groove  on  its  non-periosteal  side, 

for  lodgment  against  the  transplanted  bone.     This  piece   is  then  properly 

placed  in  the  bed  prepared  for  it.     This  makes  the  curved  incision  gape 

slightly.    This  is  not  sutured,  and  the  wound  is  allowed  to  heal  by  granulation. 

The  newly  transplanted  bone  may  have  to  be  held  in  by  a  needle. 

EIGHTH  STEP:  FORMATION  OF  THE  AL^.— The  connective  tissue  of  the 
scar  in  the  curved  incision  causes  a  slight  dcpression  on  the  sides  of  the  nosc 
which  may  be  used  as  the  anterior  margin  of  the  alie.     In  order  to  make  this 


Fio.  10. — Lexer's  Operation,  Showing  Fobka- 

TION    OF    DePRESSION    BeTWEEN    No8£   AND 
FoREHEAD. 
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more  pronoimced  and  alao  to  thiii  out  tbe  mncb  thickened  alte,  a  Bliglitly  curred 
incisioti  is  made  in  the  nostril  and  the  subcutaneous  tissiie  on  tbe  inner  side 
of  the  bonj  framevvork  is  removed.  A  amall  noteb  is  then  cot  in  tbe  bone  witb 
a  fine  bone  forceps  on  both  sides.  In  this  waj,  not  only  i8  tbe  nostril  widened, 
but  the  notch  Ib  aiso  deepened. 

NINTH    STEP:      PORMATION   OF   THE   OUTEE   MARGIN   OP   THB   AL^ — A 
small  amount  of  skin  is  excised  from  the  extemal  edge  of  the  ncw  noše.    This 


FlO-        II. NtLATON'B        OPGRATtOH,        .SnoWINO 

PlAP  OrrUNE  UN  FOREHEAD    TVITH     TUNNBL 

Ikto   Wbich  THB  BraiP    or  Cabtilaob  ib 


I.  12. — N6laton'8  Operation.  f 

TATION  OF  FlaP  CuNTAJNIHO  CABTIUOII  AND 

FoemoN  or  Sutcbes. 


rounds  out  the  ala.  The  edges  of  the  wound,  instead  of  being  united,  are 
sutured  to  the  subcutaneous  tiasnes,  thus  deepening  tbe  curvc. 

Nčlaton  Operation. — Instead  of  using  part  of  the  hony  frainework  of  the 
forolicad,  Kč-laton  transplants  a  piece  of  cartilage  umlerneath  the  skin,  whieh 
he  intcnds  to  use  for  the  flap. 

P1H3T  STEP. — The  eofltal  cartilage  of  the  eighth  rib  is  excised  and  trimmed 
until  it  ia  about  21A  mm,  wide. 

8EC0ND  STEP.^A  flap  is  outlined  on  tbe  forebead  (Fig.  11),  and  a  hori- 
zontal tunnel  ia  made  in  the  middle  of  it,  under  the  periosteum,  wide  cnoiigh  to 
take  the  strip  of  cartilage  which  is  introdueed  into  this  tuancl.  The  cartilage 
bas  previousIy  bt^en  notched  at  the  point  where  it  is  to  be  bent  for  the  cohimna. 

THIRD  STEP. — Tbe  akin  which  covcrs  the  remnanta  of  tbe  noše  is  made  into 
3  flape.  Tbe  portion  covering  tlic  base  is  tnrned  down,  and  tbe  skin  covering 
tlie  aidos  are  Uirncd  in  and  Butiirnd  togetbcr. 

FOUBTH  BTEP. — The  forebead  tlap,  with  its  pcdicie  at  the  inner  border  of 
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the  €ijebrow,  is  cut  with  tbe  tranaplanted  cartilage  in  the  center  of  the  flap. 
The  flap  ia  rotated  and  sutured  over  the  prepared  raw  surfaces.  The  cartilage 
is  bent  at  the  niek,  and  the  forehead  akin  covcring  it  is  sutured  into  freshened 
baae  of  the  old  columna.     (Fig.  12.) 

FIPTH  STEP. — The  frontal  wound  is  closed  with  skin  grafts. 

SIZTH  STEP. — Any  coametic  operationa  on  the  pedicie  which  prove  necea- 
8ary  are  done. 

Z    TMSKOB  KETHOD 

The  esBential  feature  of  this  method  consiste  in  the  use  of  flaps  taken  from 
tbe  cheeka  for  the  formation  of  the  new  noae.  It  is  not  recoramended,  because 
the  marked  contraction  of  the  scar  tissue  in  the  cheeka  soon  fiattens  tbe  newly 
fonued  noše  to  almoat  the  level  of  the  reet  of  the  face. 

S7me'i  Operation. — The  Syme'8  op- 
eration  is  a  typical  ezample  of  thia 
method  (Fig.  13). 

PIR8T  STEP.— From  e  a  C  h  cheek, 
form  a  flap  which  haa  its  pedicie  at  the 
root  of  the  noše. 

8EC0ND  STEP.— The  inner  edges  of 
the  flaps  are  unitcd  down  the  center  line 
and  tho  oiiter  edges  are  sutured  to  the 
freshened  edgea  of  the  defeet. 

THiRD  STEP. — The  eheek  vounds 
are  closed  witli  sutiires  or  skin  grafts 
and  a  tube  is  placed  in  each  nostril. 

3.    ITAUAH  METHOD 

The  restoration  of  a  noše  hy  means 
of  a  flap  of  skin  taken  from  the  arm  ia 
an  operation  of  Italian  origin,  (3a8pard 
Taglacozzi  (or  -cotti)  being  the  first  to 
nse  it  in  1597.  Tbe  special  feature  of 
the  operation  ia  the  pedicie  which  is  left  when  the  flap  of  skin  is  raised  from 
the  upper  arm,  and  which  is  not  divided  until  after  the  free  portion  of  the  flap 
bas  United  with  the  noše.  This  method  is  now  only  used  when  there  is  no  avall- 
able  tissue  on  the  face;  or  when  the  operator  wiahes  to  avoid  fnrther  scarring 
of  the  face. 

Technic— FIKST  STEP. —  (After  JlacOormac,  22). — "Provide  a  meana 
whereby  with  the  minimum  of  inconvenienee,  the  pationfs  ann  mav  be  kept 
in  the  needful  position  for  the  reqwi3itD  period."  This  is  frora  1  to  3  weeks 
(Figs.  14,  15,  16  and  17). 

8EC0ND  STEP. — A  gutta-percba  model  ia  made  for  tbe  noše,  and  from  thia 
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model  is  plaoned  tho  flap  to  be  taken  from  tlie  arm.  The  flap  aboiild  cODsist  of 
skin  and  subcutaueous  fat  and  should  he  twicG  thc  requirGd  sizc,  to  a]low  for 
shrisbage.  A  piece  of  tissue  for  the  septiim  is  planned  at  the  same  tirne.  The 
anterior  eiirface  of  the  left  uppcr  arm  near  the  elbow  i8  used. 

THIBD  STEP, — When  the  flap,  ineliidiug  the  siuall  piece  for  the  septum,  haa 
been  marked  out  on  the  arm,  it  is  raised  from  the  suhjacent  tissues  for  ita  en- 
tire  length,  hut  not  cut  free,  leaving  the  2  ends  attached.  Sterile  rubher  tissue 
is  then  placed  under  this  bridge,  and  the  surfaces  are  allowed  to  granulate  for 


—  Nil.ATON'B  Metuud    f< 

or  THE  Arm  to  tse  Uj 

ArPLICATlOH      or      CoTTON      AND      FOLDBD 

GadibPaddinoand  MaOLDBD  Iron  Stbip. 


Fio.  15. — Pbont  Vibw  o 


1  week  under  the  most  perfect  aseptic  conditions.  By  this  method  the  tisaues 
of  the  flap  thicken,  and  its  cireiilation  is  re<-stablished  before  it  is  attached  to 
the  face. 

FOUBTH  STEP. — The  upper  end  of  the  flap  is  separated  from  the  arm,  a 
slightiy  curved  incision  is  inade  parallel  to  the  border  of  the  defect  on  the 
right  aide,  and  the  edge  of  the  flap  is  sutured  into  this  incision. 

FIFTH  8TEP. — After  3  weekB  the  flap  is  cut  from  the  arm,  and  the  septum 
and  tho  othcr  side  of  the  flap  are  sutured  into  freshencd  edges  of  the  noše. 

8IXTH  STEP. — Minor  opcrations  are  pcrformed  tbat  may  be  necesaarj  for 
a  cosmetic  resiilt. 

I>exer'8  Operation. — This  mctliod  ia  a  modifieation  of  the  preceding  one.  A 
piece  of  hone,  of  thc  dimcnsions  dcsired  for  tlie  bonv  stnicture  of  the  noše,  is 
c-iit  from  thc  femiir  nnd  trnnsplanted  imdor  the  skin  of  the  ann.     When  it  is 

UB 
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well  established,  a  flap  including  the  bone  is  cut  in  the  arm  and  transplantod  to 
the  noše. 

Iiraera  Operation  (13). — A  flap  is  made  from  the  inner  side  of  the  fore- 
arm,  and  a  pleče  of  the  ulna  is  taken  with  the  skin  flap  to  give  it  a  bony  frame- 
wopk. 

Steinthal'1  Operation  (33). — A  flap  cut  front  the  ekin  of  the  stenium,  vith 


FiQ.  18, — NfcLATON'a  Mbtbod.  SnniviNo  Ap- 
plication or  Hbavy  Pi^sTic  Stbipb  Ovbb 
Pbevioublt  Applied  Padmmo. 


Fio,  17. — N£uton'b  Mbthop,  SaomNO  Arh 
Fastehed  to  Head.  It  will  be  ooted  that 
ali  padding  haa  been  removed  from  the  upper 
pan  of  the  chest  and  tbat  the  csat  overtap* 
in  front  aod  is  fastened  by  a  leather  itrip. 


ite  perioatenm,  is  tranaplanted  to  the  foroann.     After  tho  graft  haa  taken,  tho 
flap  is  transplanted  from  the  forearm  to  the  noae. 


4.     FENOEK   MBTBOD 

This  is  another  method  by  which  tho  lack  of  bony  framework  in  skin  flaps 
ia  overcome.  It  was  probabij  first  performed  by  James  Hardie  in  1875  (10). 
His  resiilt  seemed  aatisfactorj  for  a  whi]c,  biit  later,  throiigh  lack  of  support, 
tho  new  noše  receded  into  the  naaaJ  cavitv.  Sabino  (.10)  had  a  similar  čase  in 
18S2.    He,  howevcr,  used  tho  firet  phalanx  of  tlic  fingcr  as  the  columna. 
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Of  late  jears  the  use  of  the  finger  in  rhinoplastics  has  again  come  into 
favor,  Wolkowit8ch,  McW'illiams,  Baldwin,  Fiiiiiey,  and  McGraw  ali  have  re- 
ported  successfiil  reeults. 

Baldwin'B  Operation  (1).- — Thia  is  a  very  good  modificatioii  of  the  finger 
inethod.  Tlie  finger  is  uaed  for  the  exterior  surface  of  the  noae,  which  is  lined 
with  flnps  taken  from  the  abdominal  wall. 

FIEST  STEP. — The  ekin  on  the  palmar  surface  of  the  left  ring  finger  is  split, 
and  ali  the  tiaaues  down  to  the  bone  are  dissected  back  on  both  aides  (Fig. 
18,  1). 

SECOND  STEP. — A  rectangular  flap  of  akin  is  dissected  up  from  the  an- 
terior  abdominal  wal]  (Fig.  18,  3),  and  this  is  eiitured  to  the  deflected  akin  of 
the  finger  so  that  the  finger  is  covered  on  both  sides  by  akin  and  haa  2  broad 
latcral  eipaneions.     Thesc  projecting  sides  are  ticd  to  a  large  piece  of  per- 


Kia.  18. — Baldwin'8  Opcbation.  (I)  Back  of  ring  Bnger  with  palmar  Bapa  eitended  to  apply  to  A. 
(2)  Flap  A  to  be  disBected  up  and  laid  back  to  apply  to  Bapa  on  Gnset  B  and  C  M  be  undenniaed  and 
brousht  togethei  to  oover  raw  surfiico. 

forated  copper — like  bats'  wings — to  prevent  eontraction.  The  gap  in  the 
abdominal  wall  is  closed  bj  sliding  flaps. 

THIED  STEP. — Two  weeks  later  the  skin  flap  is  cut  from  the  abdominal 
wan. 

FOUBTH  STEP. — After  another  period  of  about  2  weeks,  the  arm  and  head 
are  placed  in  a  plaater  bandage.  The  handage,  when  thoroughly  dry,  is  split 
up  the  aide.  The  followiug  day  reraove  the  akin,  nail  and  matrix  from  the  tip 
of  tlio  finger.  The  edjios  of  the  sides  are  trimmcd  and  Blif^htly  split.  The 
tissues  at  the  root  of  the  noše  are  trimmcd  and  treated  in  siich  a  way  that  the 
bone  of  the  finger  tip  may  come  in  contact  with  the  frontal  bone.  The  edges  of 
the  nasal  eavity  are  freshened  and  the  lateral  edges  are  sutured  into  their 
proper  placce. 

FIFTII  STEP. — Three  wecka  later  1  digital  artery  ia  tied  and  cut,  A  few 
davs  later  the  other  digital  arterv  is  cut,  and  the  finger  amputated. 

S1XTH  STEP. — The  first  plialanx  is  tumod  iip  to  form  the  columna. 

sbvenTh  step. — Minor  opcrations  niay  have  to  be  done  for  cosmetic  re- 
sult. 
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HcWillianL'8  Operation  (24). — The  finger  is  used,  but  no  lining  for  the  noše 
is  provided  for. 

FIRST  STEP. — The  night  before  the  operation,  the  arm  and  head  are  placed 
in  a  plaster-of-Paris  bandage.  The  čast  is  split  up  the  side  so  as  to  be  readilv 
removed  in  čase  of  anesthetic  accident. 

SECOND  STEP. — The  soft  parts  at  the  root  of  the  noše  are  lifted,  but  not 
cut,    An  Esmarch  bandage  is  placed  about  the  arm.    The  nail-bed  with  its  nail 

and  the  skin  from  the  whole  circumfer- 
ence  of  the  last  phalanx  is  removed- 
The  tip  of  the  last  phalanx  is  removed 
with  a  rongeur.  The  metacarpopha- 
langeal  joint  is  o  p  e  n  e  d  posteriorlj. 
The  head  of  the  metacarpal  bone  is  re- 
moved and  the  anterior  tendons  are 
divided.  The  digital  vesseh  most  not  be 
injnred. 

THIRD  STEP. — The  denuded  bone  of 
the  finger  tip  is  placed  against  the  fron- 
tal  bone  under  the  bridge  of  undivided 
soft  parts. 

FOURTH  STE  P.— A  longitudinal 
strip  of  skin  is  removed  on  each  side  of 
the  finger  about  ^/4  in.  wide.  The  edges 
of  the  nasal  remnants  or  cheek  are  bev- 
eled  to  make  a  point  of  attachment  for 
the  skin  from  the  finger. 

FIFTH  STEP. — Fifteen   days   later, 
the  digital  vessels  on  one  side  of  the 
finger  are  tied  and  cut,  thus  slowly  reestablishing  the  circulation. 
SIXTH  STEP. — On  the  twenty-first  dav  the  finger  is  amputated. 
SEVENTH  STEP. — The   proximal    phalanx   is  flexed   and   sutured  to   the 
f  reshened  base  of  the  noše. 

EIGHTH  STEP. — Minor  operations  may  have  to  be  done  for  a  cosmetic  re- 

sult. 

5.     GERMAN  BfETHOD 

E.  Hollander^s  Operation    (11). — This  operation  makes  use  of  a  method  of 
rhinoplasty  particularly  adapted  to  women,  in  which  the  skin  covering  the 

sternum  is  used. 

FIRST  STEP. — A  breast  and  head  bandage  of  plaster-of-Paris  is  placed  in 

order  to  approximatc  the  2. 

SECOND  STEP. — A  flap  of  skin  is  cxcised  from  over  the  stemum  according 

to  Figure  19. 

THIRD  STEP. — The  skin  over  the  noše  is  freshoned,  and  the  upper  portion 


Fia.  19. — E.  Hollandbr'8  Operation,  Showino 
Shapb  and  Position  of  Flap  Taken  from 

THE  ChEBT. 
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of  the  flap  is  sutured  to  the  freahened  area.  The  upper  portion  of  tho  chest 
woiind  is  drawn  togcthcr  and  sntnrcd,  and  the  lower  portion  is  covered  with  a 
dressing  and  left  for  tho  reception  of  the  uniisod  portion  of  the  flap. 

To  prevent  infection  of  the  raw  surface,  it 
miist  be  covered  with  nibber  tissue  or  some 
impermeable  material. 

POURTH  STEP. — The  flap  is  cnt  throngh  on 
the  fifth  day  and  sutured  to  tlie  freshened 
edges  of  the  noše  reranants.  The  excoss  of 
skin  is  put  back  on  the  raw  area  of  tlie  chest. 

It  is  only  when  the  diatance  from  the 
areola  of  the  nipple  to  the  opposite  sterno- 
clavicular  articulation  is  equal  to  or  greater 
than  the  distance  from  the  areola  to  the  root  of 
the  noše  (with  head  bent  and  breast  raised) 
that  this  method  can  be  used. 

BoBenBtein'8  Operation  (21)). — This  method 
is  a  modification  of  the  preceding  one.  The 
skin  from  the  stenium  is  transplanted  into  the 
chin  and,  after  union  has  taken  plače,  the  flap 
is  transplanted  from  the  chin  to  the  noše.  This 

procedure  obviates  the  discomfort  of  a  long  operation  with  the  head  and  breast 
held  in  plaster. 


Fio.  20.  —  N^:i-aton'8  Opebation, 
Showino  Suape  and  Position  of 
Flap. 


NELATON'S  BHINOPLASTIO  OPERATION 

This  is  one  of  the  methods  for  comploto  rhinoplastv,  of  which  there  are 
several,  which  does  not  regularlv  bclcmg  under  auy  of  the  preceding  classifica- 
tions  (26).  This  procedure  is  applicable  in  ali  casos  where  a  nasal  stump  is 
left  which  has  a  protuberanco  of  at  least  7  or  S  nun. 

Teclinic. — FIRST  step,—  A  horaesh()(»-sliaj)od  flap  is  cut  around  tlio  defect 
formed  by  the  destruction  of  tlu*  nošo.  Standing  on  the  left  side  of  the  paticnt, 
the  6perator  begins  the  incision  (m  the  right  choek  at  a  point  aituated  a  fingor's 
breadth  from  the  nasal  fossa,  on  a  lino  from  tho  anterior's  nasal  spine 
to  the  lobe  of  the  car.  The  incision  goes  upward,  following  the  nasogenial 
furrow,  and  passes  O  mm.  inward  of  the  lacrimal  caruncle  to  the  eyebrow, 
which  it  divides  at  its  inner  end  in  a  vertical  dircction.  After  passing  the  eye- 
brow,  the  incision  continues  dircctlv  upward  for  a  short  distance,  and  then 
slants  inward  to  reach  the  odgo  of  tho  hairy  sealj>  in  tho  middle  lino.  The  same 
incision  is  now  made  on  the  left  side  from  l)elow  upward,  terminating  at  the 
same  point,  near  the  odgo  of  tho  scalp.     (Fig.  20.) 

8EC0NI)  STEP. — The  frontal  flap  is  dissectod  froe  from  the  k)ne  at  its  tip 
and  morgins  only,  leaving  a  long  mesial  strip  of  the  flap  adhering  to  the  bone 
from  the  upper  extremity  to  the  leve^     '  'S.     One  of  the  dis- 

sected  sides  of  the  flap  is  tumed  the  operator  to 
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trace  a  furrow  with  a  chiscl  tlirough  thc  extemal  layer  of  the  diploe,  upward 
from  the  frontal  sinus  to  a  point  near  the  extTcmity  of  the  flap.     Thc  same 


Fia.  22. — NtLATON'B  Oferatiok,  Show™o 
Bendino  of  Fi.u>  to  EsTABuaH  Shapb 
OP  Nbw  Nobe. 

procedure  is  repeated  on  the  opposite  eidc,  and  an  effort  is  then  made  from 
abore  dowiiwaTd  to  detach,  hy  mcans  of  a  fine  flat  chisel,  the  strip  of  the  thiu 
outer  laver  of  the  diploe.  Near  the  fronta!  sinus,  this  strip, 
■which  adlieres  to  the  flap  for  a  width  of  about  3  cm.,  is 
separated  corap)eteiy  from  the  bone.  The  dissection,  which 
had  reached  as  far  as  the  frontal  sinua,  is  then  continued 
]owcr  do\vn  and  the  boiiy  frainework  of  the  root  of  the  nasal 
bones  is  expoaed.  Thcse  bones  are  expoBed  to  an  extent  of  6 
to  8  to  10  mm.,  aecording  to  the  size  of  the  nasal  stump. 

THIRD  STEP.^ — The  bonea  o£  the  noše  are  eut  with  a  saw 
(Fig.  31),  passing  from  above  downward  and  backward,  and 
dividing  the  aacending  procese  of  the  Biiperior  maxi11a.  The 
instrument  follovvs  a  line  beginning  1  cm.  in  front  of  thc 
anterior  nasal  spine  and  rcaching  toward  the  second  molar. 
The  cut  ends  a  little  below  and  G  to  7  ram.  in  front  of  the 
suborbital  foraiuen.  The  division  of  the  bones  can  be  accom- 
plished  without  dlflicultv,  provided  the  soft  parts  have  been 
free]y  incised  and  the  course  of  the  8aw  bas  been  plainly 
expoaed, 

FOUKTH  STEP.— Ilaving  reached  the  point  indicated,  the 

saw  is  witlidrawn  and  the  root  of  the  aacending  procesa  is 

fractured  by  means  of  a  gouge  whieh  hae  been  iiitroduced  into  tlie  wound  on 

each  sidc.     This  scparation  raust  be  made  eaiitious]y  and  is  left  inoomplete. 

In  lowering  the  flap  and  the  nasal  structurcs,  the  operator  completes  this  frac- 


Fio,  23.— N£laton'h 
Opebation,  Show- 

tNO         SCTDRB       OF 

Flap. 
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ture  in  such  a  way  that  the  ascending  process  remains  looselj  connected  with 
the  body  of  the  inaxilla,  adhering  8lightly  by  some  bony  fibers. 

nPTH  STEP.— The  flap  is  folded  together  (Fig.  22)  and  the  tip  of  the  noše, 
formed  by  the  summit  of  the  nasal  stump,  is  held  in  the  desired  position  by  an 
assistant.  The  flap  is  sntured  as  shown  in  Figure  23,  thus  forming  a  noše 
which  receives  its  dorsal  support  f  rom  the  strip  of  osseous  tissue  which  has  been 
detached  f  rom  the  f  rontal  bone. 

The  elliptical  spaee  which  is  left  on  the  forehead  is  covered  with  Thiersch 
skin  grafts.  The  nostrils  and  the  lower  part  of  the  septum  are  formed  in  a 
second  operation^  which  is  planned  according  to  the  conditions  that  exist. 
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Operations  for  partial  rhinoplastic  restoration  doal  e8sentially  with  the  re- 
pair  of  the  loss,  through  accident  or  disease,  of  the  lateral  wall,  the  wings,  the 
tip  of  the  noše  or  the  nasal  septum.  For 
repairing  these  defects,  flaps  may  be 
taken  from  the  cheek,  the  lip,  the  normal 
side  of  the  noše,  or  the  arm. 

BEPAIB  or  THE  ALA 

Von  Iangenbeck'8  Operatian  (Fig. 
24). — This  author  makes  a  quadrilateral 
flap  with  its  pedicle  to  one  side  of  the 
center  line  and  on  the  affected  side.  The 
lower  part  of  the  flap  should  include  a 
piece  of  the  cartilage  of  the  alffi,  but  not 
ali  the  thicknesses  of  nasal  tissues.  This 
flap  is  brought  over  and  sutured  into 
freshened  edges  of  the  defect.  The  raw 
siirface  left  on  the  healthy  side,  as 
the  result  of  removing  the  flap,  is 
at  once  covered  with  Thiersch  skin 
grafts. 

]f61aton'8  Operation. — This  procedure  is  practically  the  same  as  vonLangcn- 
beck^s.  The  flap  is  taken  from  the  cheek,  but  has  no  cartilaginous  support 
(Fig.  25). 

Vott  Haoker^s  Operation  (9). — This  method  (Fig.  26)  modifies  the  von 
Langenbeck  technic  by  lining  the  flap  transplanted  from  the  healthy  side  of 
the  noše  with  the  skin  of  the  cheek.  Von  Ilacker  first  cuts  a  quadrilateral  skin 
flap  from  the  cheek  on  the  defective  side  and  tums  it  so  that  the  skin  side 


Fia.    24. — Von    Lanoenbeck'b    Operation, 
Showing  Shape  and  Pobition  of  Flap. 
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Fio.    25.  —  N£iiATON*8    Operation,  Showino 

ShAPE,  PosmON  AND  SUTURE  OF  FlAP. 


is  toward  the  inside  of  the  nose^  thus  partiallj  closing  the  defect.     Ovcr  this 

raw  area  he  transplants  a  flap  of  skin  taken  from  the  healthy  side  of  the  noše, 

according  to  the  von  Langenbeck  technic. 

Cari  Beck'8  Operation  (4). — This  method  wa8  used  on  a  patient  who  had  a 

recuiTent  epithelioma  of  the  noše,  and  on  whom  several  rhinoplastic  operations 

had  been  already  performed.  In  the 
previous  operations,  the  cheek,  forehcad 
and  arm  had  been  used. 

A  triangular  flap  was  cut  from  the 
lower  lip  and  rotated  into  the  defect, 
using  the  angle  of  the  mouth  for  the 
bridge.  The  lip  wound  was  closed  with 
sutnres. 

Several  8econdary  cosmetic  opera- 
tions were  performed,  and  the  result 
was  most  satisfactory. 

Fritz  Eoenig'8  Operation  (19) . — This 
author  maintains  that  a  piece  of  tissue, 
to  be  of  any  value  in  the  wall  of  the 
noše,  must  have  epithelium  on  both 
sides.    Ile  OKcises  a  piece  of  the  concha 

of  the  ear  and  makes  a  f ree  transplant  into  the  defective  area  of  the  ala?.    Lexer 

bas  used  this  method  and  advises  the  addition  of  a  large  skin  flap,  so  that  there 

will  be  a  large  area  of  coaptation. 

Tnni8's  Operation  (34). — In  a  čase  described  by  this  author,  the  skin  of  the 

finger  was  used  to  overcome  the  loss  of  an  ala.     The  phalanges  and  tendons 

were  removed  through 

an  anterior  incision,  and 

the  nail  cut  awav.     The 

edges  of  the  defect  were 

then  freshened,    and  the 

skin    of    the    finger    su- 

tured  to  the  noše.    At  the 

end  of  3  weeks,  the  stump 

of  the  finger  was  ampu- 

tated.      The   result   was 

good. 

Denonvillier^s  Method  (Fig.  27). — A  triangular  flap  is  cut  with  its  base 

along  the  margin  of  the  defect  and  with  its  pedicle  at  the  tip  of  the  noše  on 

the  farther  side.     The  loosened  flap  is  slipped  downward  so  that  its  base  be- 

comes  the  free  margin  of  the  new  nasal  wing.    This  base  is  fixed  by  suturea  to 

the  lateral  edges  of  the  defect,  which  have  been  previously  freshened.    The  raw 

area  from  which  the  flap  is  taken  may  be  allowed  to  heal  by  granulation,  or 

covered  at  once  with  skin  grafts. 


FiQ.  2G. — Von  Hagk£r's  Operation;  SHowiNa  Sbaps,  PoBmoN 

AND  SUTUBB  OF  FlAP. 
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FiQ.  27. — Denonvillier'8  Operation,  Showino 

ShaPB,   PosmON  AND   SUTUBE   OF    FlAP. 


Joseph^s  Operation  for  the  Bepair  of  Broad  Defects  of  the  Nasal  Ale. — ^A  ver- 
tičal  incision  is  made  along  the  mesial  margin  of  the  defect,  parallel  to  the  mid- 
dlc  line,  through  the  entire  thick- 
ness  of  the  lateral  wall.  The 
Icngth  of  this  incision  mnst  be 
cqiial  to  about  %  of  the  entire 
length  of  the  noše.  Another  in- 
cision is  made  upward  from  the 
pvriform  fossa,  leaving  a  pedicle 
at  that  point  which  meets  the  first 
one  at  the  level  of  the  orbital  mar- 
čen. The  flap  thus  formed  is  low- 
ered  into  the  defect  and  fastened 
into  position  by  sutures.  The  mar- 
gins  of  the  wound,  made  by  the 
removal  of  the  flap,  are  stitchcd 
together. 

Joseph^s  Hethod  with  Trans- 
plantation  of  Non-pedunonlated 
Skin  Flaps  Taken  from  the  Noše 
(16). — In  this  procedure  the  de- 
fect of  one  nasal  ala  is  replaced  by  a  completely  detached  piece  from  the  other 
iindamagcd  ala.  The  steps  of  the  operation  are  as  follows:  One  blade  of  a 
pair  of  strong,  curved  scissors  is  introduced  into  the  nostril  of  the  normal  side ; 

the  other  blade  is  placed  exactly  npon  the  nasolabial  fold; 
and  the  ala  is  detached  from  the  cheek  with  1  cut  of  the 
scissors.  A  second  cut  is  then  made  with  the  scissors  through 
the  entire  thickness  of  the  ala,  about  5  mm.  from  the  first 
incision,  parallel  with  it  for  about  %  of  its  length,  then 
gradually  approaching  the  first  incision  and  meeting  it  at  its 
highest  point.  A  curved  segment  is  thus  entirely  excised 
from  the  normal  ala,  and  is  immediately  transplanted  ihto 
the  freshened  edges  of  the  defect.  The  transplant  must  be 
carefully  sutured,  and  any  overstretching  of  the  parts  must 
be  avoided.  rinally,  the  area  where  the  flap  has  been  re- 
moved  is  closed  by  sutures.  Joseph  maintains  that,  when 
the  operation  has  been  properly  performed,  no  mutilation 
need  be  feared  at  the  site  of  the  removal  of  the  transplant. 
This  method  is  e8pecially  recommended  in  cases  where  the 
defect  of  the  ala  is  not  very  wide,  and  where  the  tip  of  the  noše  is  somewhat 
protuberant.  The  tip  of  the  noše  is  usually  retracted  as  a  result  of  the  operation. 
BrTanfs  Hethod. — Brvant  doscribes  what  he  calls  a  jumping  flap  for  a 
defect  in  the  ala  (Fig.  28).  The  flap  is  made  1^4  times  as  large  as  the  defect, 
othenviHc  when  contraction  of  the  scar  takcs  plače  the  noše  may  be  deviated. 


Tio.  2a.— Brtant'8 
Operation,  Show- 
tifo  JuMpnro  Flap 
Method. 
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To  stiffen  a  ncwly  fomied  ala  or  lateral  wall  and  prevent  it  from  collapsing 
with  each  inspiration,  a  pieee  of  eostal  eartilage  mav  bc  transplanted  into  the 
tis^ue  used  for  iiiakiu^  the  wing  of  the  uose,  in  the  manuer  described  in  pro- 
cedures  for  total  rhiuoplastics.  In  the  same  way,  when  the  defect  is  large, 
material  for  its  repair  mav  be  taken  from  the  forehead  or  ann. 

RESTO&ATION  OF  NASAI.  SEPTUM 

The  dorsum  of  the  noše  mav  be  iised  for  the  formation  of  a  new  septum. 
A  narrow,  oblong  rectangiilar  flap  is  escised,  inehiding  some  eartilage,  to 
strengthen  the  septum,  extending  from  near  the  tip  of  the  noše  to  the  nasal 
bones,  and  having  its  pediele  at  its  upper  end.  Through  the  split  thus  formed 
the  edge  of  the  defective  septum  is  freshened,  and  the  flap  is  tumed  edgewi8e 
into  the  gap  and  sutured  to  it.  The  3  edges,  the  lateral  edge  of  the  flap  and  the 
edges  of  the  wound,  are  then  sutured  together. 

A  flap  from  the  floor  of  the  nasal  eavitv,  eonsisting  of  mucous  membrane, 
periosteum  and  bone,  has  been  utilized  for  the  formation  of  a  new  septom  by 
Tillmauns  and  bv  Ilahn. 

RESTO&ATION  OF  THE   COLUMKA 

Soe'8  Operation  (28). — Koe  and  I-exer  use  the  mucous  and  snbmucous 
stnictures  on  the  under  side  of  the  lip,  bringing  them  through  a  perforation 
at  the  base  of  the  columna\  Koe,  after  pushing  the  flap  through  the  opening, 
folds  it  on  itself  and  sutures  the  raw  surfaees  to  each  other,  leaving  2  mucous 
membrane  surfaees  for  the  new  columna?.  The  original  tip  of  the  flap  is  then 
sutured  to  the  remnants  of  the  old  columme,  and  its  new  upper  side  is  sutured 
to  the  remnants  of  the  septum,  thus  rt^^onstructing  a  colunma  and  septunL 

This  operation  eaiises  less  deformitv  and  avoids  more  disadvantages  than 
most  of  the  other  operations. 

Dieffenbach'8  Operation.^ — This  method  makes  use  of  a  lateral  flap  from  the 
lip.  Two  horizontal  incisions  go  through  the  entire  thickness  of  the  lip.  The 
flap  thus  formed  has  its  pediele  Iviiig  obliquely  under  1  nostril,  and  is  tumed 
and  sutured  with  its  free  end  to  the  tip  of  the  noše.  The  wound  in  the  lip  is 
drawn  together  with  sutures.  The  objections  to  this  procedure  are  twofold: 
The  hairv  surface  of  the  flap  gives  iinich  auuo\ance,  and  the  lip  is  apt  to  be 
drawn  out  of  its  normal  position  on  the  wouiided  side. 

A  variation  of  this  operation,  wliich  Dieffcnbach  also  cites,  is  the  use  of  a 
flap  cut  through  ali  the  tliicknesses  of  the  lip  vertieallv,  and  inunediatelj  under 
ihe  columna,  with  its  pediele  at  the  base  of  the  eohinina.  This  is  tumed  up- 
ward  with  the  .skin  surface  interior  and  tbc  nnieous  membrane  exterior.     This 

also  has  the  disadvantaire  of  no  end  of  annovancc  from  the  hairv  surface. 

«  «1 

]IcOraw*8  Operation  (^2:^). — The  last  phalanx  of  the  little  finger  is  grafted 
to  form  the  columna. 


COKKECTIVE    NASAL    PLASTICS  187 

FIBST  STEP. — The  nail  and  matrix  are  removed.  Two  longitudinal  in- 
cisions,  1  on  the  dorsal  and  1  on  the  palmar  surface  of  the  finger,  are  made, 
extending  f rom  the  tip  of  the  finger  to  the  distal  end  of  the  first  phalanx. 

SECOND  STEP.— The  second  phalanx  and  the  distal  end  of  the  first  pha- 
lanx  are  removed.    The  digital  arteries  must  not  be  injured. 

THIBD  STEP. — The  inner  surface  of  the  tip  of  the  noše  is  freshened  and 
the  freshened  tip  of  the  finger  is  sutured  to  it.  The  area  over  the  nasal  spine 
of  the  superior  maxilla  is  freshened,  and  the  base  of  the  last  phalanx  is  sutured 
to  this  denuded  surface.  Splints  are  arranged  to  keep  the  head  and  arm  in 
position. 

FOURTH  STEP. — At  the  end  of  30  days  the  fisiger  is  amputated. 

The  second  phalanx  and  the  distal  end  of  the  first  were  removed  in  order 
that  the  bridge  which  connected  the  grafted  tissues  should  be  pliable  and  so 
protect  the  new  wounds  against  any  sudden  movements. 

Von  L&ng^nbeck  ušes  a  skin  flap  from  the  lip. 

Hueter  ušes  the  skin  from  the  noše  itself  and  rotates  it  into  the  defect. 

BESTOBATION  OF  THE   TIP  OF   THE   NOŠE 

Wolff'8  Operation  for  the  Bepair  of  the  Tip. — A  tongue-shaped  skin  and 
bone  flap  is  formed  from  the  upper  part  of  the  noše,  having  an  inferior  base. 
l^^nder  the  flap  the  nosc  is  divided  into  2  halves  by  2  transverse  incisions,  and 
the  lower  half,  with  the  tongue-shaped  skin  and  bone  flap,  is  drawn  doVn.  The 
wound  on  the  dorsum  of  the  noše  is  united,  and  the  apex  of  the  flap  fills  the 
lower  portion  of  the  wound.  A  new  tip  is  thus  provided  for  the  noše,  without 
the  formation  of  scars  on  the  forehead  or  the  cheek. 

Eolle'8  Hethod. — Kolle  has  obtaincd  excellcnt  results  by  making  use  of  a 
flap  from  the  forearm,  on  the  inner  side,  just  above  the  wri8t,  and  grafted  ac- 
cording  to  the  Italian  method.  About  the  twelfth  day  the  flap  may  be  sepa- 
ratcd  from  the  arm.  At  a  later  operation,  when  the  frce  margin  has  healed, 
lie  fonns  the  subseptum  and  sutures  it  to  the  stump,  if  any,  or  to  a  wound 
made  to  receive  it. 

For  the  restoration  of  a  small  defect  in  the  tip  of  the  noše,  a  flap  without  a 
pcdicio  may  be  taken  from  the  car  (Kocnig-Lexcr). 


CORRECTIVE   NASAL   PLASTIOS 

In  contradistinction  to  the  reparative  and  rcconstructive  operations  upon 
the  noše,  correctivo  nasal  plastics  are  applicable  to  noses  which,  without  being 
actually  defective,  are  a  disfigurement  and  a  constant  source  of  annoyance  bc- 
eause  of  their  large  size,  imnatural  position  or  unusual  sliape.  As  3  different 
way8  for  improvoment  are  possible,  the  corrective  procedures  may  be  divided 
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into  3  corresponding  divisions.     Joseph  proposes  Greek  designations  for  these 
corrective  noše  plastics,  or  rhinoplastics. 

1.  Khinomiosis,  the  reduction  of  the  noše  in  cases  of  hypertrophy  or 
rhinomegaly. 

2.  Ehinothosis,  the  eorrection  of  the  direction  (obliquity)  of  the  carti- 
laginous  or  bony  noše. 

3.  Rhinometathesis,  the  transposition  of  nasal  constituents  for  the  eorrec- 
tion of  such  nasal  defects  as  saddle  noše. 

Intranasal  eorrection  of  deformities  of  the  noše  has  yielded  favorable  re- 
sults  at  the  bands  of  Joseph  in  Germany,  and  Molinie  in. France.  Free  aocess 
can  be  had  to  the  entire  bony  franiework  of  the  noše  without  an  external  cica- 
trix.  Moderate  concavities  of  the  dorsum  of  the  noše  are  advantagcou8ly 
treated  with  paraffin  injections.  In  more  pronounced  cases  of  saddle  nose^ 
protheses  are  required  or  transplantations  of  cartilage  and  bone.  Aluminum, 
on  account  of  its  flexibility,  can  be  readily  shaped  into  the  desired  forms  and 
dimensions.  In  the  čase  of  a  man  20  year8  of  age,  a  traumatic  saddle  noše, 
which  had  exi8ted  since  infancy,  was  recentlv  cured  by  Garrel  and  Gignoux  by 
the  insertion  of  a  new  nasal  dorsum  made  from  a  spur  of  the  septum,  which  was 
chiseled  oflF  and  transferred  through  another  intranasal  incision  into  its  new 
locality  (8). 

BHINOMIOSIS 

As  examples  of  rhinomiosis  and  rhinothosis,  the  descriptions  of  the  2  fol- 
lowing  cases  by  Joseph  (14)  may  be  taken. 

Technic. — He  divides  his  procedure  into  3  steps: 

FIB8T  STEP. — The  skin  and  cartilages  which  will  be  superfluous  for  the 
new  iiose  are  removed,  thereby  making  the  opening  of  the  nares  smaller. 

SECOND  STEP. — Ali  superfluous  bony  and  cartilaginous  portions  of  the  noše 
are  removed. 

THIRD  STEP. — The  nasal  septum  is  shortened  in  order  to  raise  the  tip  of 
the  noše. 

BHINOTHOSIS 

Teclinic. — FiRST  STEP.— From  the  middle  of  the  root  of  the  noše  2  in- 
cisions  are  made  forming  an  inverted  V.  In  the  upper  portion  the  cuts  go  down 
to  the  bone,  but  in  the  lower  portion  they  go  through  the  entire  thickness  of  the 
noše. 

At  the  tip  of  the  noše,  1%  cm.  from  the  center,  2  other  incisions  are  made, 
forming  another  inverted  V  within  the  first  one,  with  its  apex  at  a  point  on  the 
middle  line  l/o  cm.  below  the  apex  of  the  first. 

SECOND  STEP. — The  skin  in  this  area  is  removed  and  as  much  bone,  sep^ 
tum  and  cartilage  are  chiseled  away  as  is  necessary  to  make  a  straight  noše. 

THIRD  STEP. — A  wedo^e-shaped  piece  from  the  cartilaginous  and  mem- 
branous  septum  is  removed  so.  as  to  raise  the  point  of  the  noše. 
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FOUKTH  STEP. — The  wound  in  the  septum  is  siitured.  The  skin  wound  is 
then  sutured,  which  resulta  in  an  inverted  Y-shaped  scar. 

BHIK0METATHE8IS 

Some  of  the  variouB  procedurea  for  the  correction  of  saddie  noae  follow; 

Mechanigal  Appi-iances 

Weir,  in  10  caaes,  made  uae  of  an  aluminum  tripod,  free  in  the  nasal  cavity. 
One  end  of  the  tripod  is  placed  against  the  frontal  hone,  the  other  2  are  placed 
against  the  superior  niaxilla. 

The  objectiona,  however,  to  mechanical  appliances,  is  that  they  frequently 
cause  ulcerations  and  necrosia  of  the  hones  from  pressure. 

OpEHATIVE  PROCEnUEES 

Operative  procedurea  are  four-fold:  The  Prench  metbod — cheek  ilaps; 
the  Indian  Method — forehead  flaps;  the  finger  niethod;  transplantation  of  hone 
or  oartilage. 

Robert'«  Operation   (27). — Thia  is  a  good  example  of  the  cheek-flap  method. 

PIB8T  STEP. — A  transverse  ineision  ia  made  in  the  groove  at  the  bottora  of 
the  Bunken  region.    This  cut  should  go  tbrough  the  nasal  cavity  so  as  to  free  the 


Fio.  29. — Robbbt'«  Ofbbatiok,  Showino  Fio.  30. — Robebt'«  Operation,  SaowiNa 

TmNiviB«    Incibion     in     the  the  Fl.apb  Taken  prou   tre  Cheees 

GKOOVS     at     TBE      BoTTOH      o  F     THB  Tl'RNHD      IhVAHD      AND      UPWAIU>      AHD 

BcitKEN    RMIOK    and    TBE    Ti  P    O  F  SuTUHED     WITa    THE      SKIH       SvaTACH 

TSE  NOBE   DrAWN   DoWN.    ALBO   OVT-  TOWARtl  THB  NA&U.  CaTITT. 

um  or  Flap«  to  bb  Tasbn  rsou 

1HB  ChEBKB. 

Iower  portion  of  the  noše,  allowing  the  operator  to  draw  down  the  tip  and  the 
alffi  80  that  the  tip  is  restored  to  its  nonnal  position  and  the  nostrils  are  again 
in  a  horizontal  plane. 
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8EC0ND  STEP  (Fig.  29). — A  flap  is  taken  from  each  eheek  near  the 
nasolabial  fold  and  turned  upward  and  inward  and  sutured  togetber  in 
8uch  a  mauner  that  tbe  akiii  aurfaces  are  towar<I  the  uasal  cavity. 
(Fig.  30.) 

THIRD  STEP. — After  union  is  establiabed,  anj  irregularities  at  tbe  baae  are 
eorrected  by  incision  and  suture. 

FOUBTH  STEP  (Fig.  31). — An  inverted  V-shaped  incision  is  made,  begin- 
niug  in  the  middie  of  the  forebead,  with  its  lega  ninning  downward  and  out- 
ward  to  points  on  the  cbceka  below  tbe  eves.  Just  above  the  united  flaps,  a 
similar  inverted  V  is  made.     In  this  second  incision  the  legs  are  more  wideiy 


Fia.  31. — Robert'b  Opbbatios. 
step.  showiiis  fonnatioD  of  t« 
by  V-sba[>ed  iacimooa. 


FlO.  32.  —  ROBEHTB  Ofbration.  Fiftli 
step,  flapB  freed  and  rotated  over  dco- 
tricial  surfsce  of   rsveraed  check  flaps 

Bud  Butured. 


separated  tbau  tbe  first.  The  apices  of  these  2  inverted  Vs  are  conuected  by  a 
vertical  ineiaion,  tbua  forming  2  flaps. 

FIFTH  STEP  (Fig.  ;J2). — These  -2  flaps  are  then  dissccted  from  tbe  nndei^ 
Iying  tissue  and  tiimed  downward  over  the  cicatricial  surface  of  tbe  reversed 
cheek  flaps,  so  tbat  the  upper  angle  of  the  riglit  flap  is  sntured  to  the  base  of  tbe 
left  ala,  and  that  of  tlic  Icft  flap  is  turned  across  the  nosc  so  as  to  reacb  a  point 
near  the  inner  canthus  of  tbe  right  cye. 

Tbe  frontal  wonnd  is  sutured  in  a  vertical  direction. 

Koenig's  Operation. — Tbis  is  an  example  of  tbe  Tndian  method  for  the  cor- 
rection  of  saddle  noše. 

FIRST  STEP. — A  tranaverse  incision  ia  made  at  tho  deepest  portion  of  the 
deprcssion,  makiug  the  soft  parts  of  tbe  noše  movable,  and  tbe  tip  is  brougbt 
down  to  ita  nomial  position. 

SECOND  STEP.^An  oatcopcriostoal  skin  flap,  witb  ita  base  at  tbe  root  of 
the  noše,  is  made  in  tbe  forchcad.  The  flap  shoiild  hc  aboiit  O  or  7  cm.  long 
and  1  cm.  wide,     The  bone  is  fracturrd  iit  tbe  rnnt  of  the  noše,  and  the  flap  is 
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Fia  33—lBBAGLe  Opbbation,  Trambvbebb 
3BCTIOK.  A,  Skin  over  bndge  of  noše. 
B,  Perio«t«al-bone  6ap  removed  from  fore- 
head  and  tumed  dowii  covered  by  C.  akin 
fiom  forehead. 


tnmed  down  and  aiitured  to  the  lower  edge  of  the  opening.    The  raw  surface 

of  tfae  flap  is  facing  outward. 

THIED  STEP. — A  forehead  skin  flap,  by  the  Indian  method,  is  made  to 

cover  the  raw  Burface  and  the  apertures  on  both  sides. 

FonsTH  STEP, — The  forehead  area  may  be  covered  by  Thiersch  grafts. 
Iiraers     Hodification     of     Koeni^'s 

Kethod    (12). — Tliis  is  an  improvement 

OD  the  original  method,  the  skin  fore- 
head flap  being  done  away  with,  which 

rediices  the  Bcarring  very  much. 

PIBST  8TBP.— The  cartilages  and  tip 

of  the  noše  are  eeparated  from  the  sunken 

bridge  bj   a   transverse   incision   which 

allovvs    the    tip    to    resiune    its    normal 

position. 

8BCOND  8TEP.— A     s  k  i  n-periosteal- 

bone  flap  ia  formed  from  the  forehead.     Israel  ušes  a  mnch  narrower  strip  of 

bon& — 4  mm.  wide — beginning,  as  in  Koenig'8  operation,  at  the  root  of  the 

noše  and  extending  iipward  as  far  as  nece93ary.  The  skin  of  the  flap,  however, 
shonid  be  about  2  cm.  wide,  so  that  it 
will  almost  entirely  cover  the  raw  sur- 
face of  the  strip  of  bone  when  the  edgea 
are  brought  together  and  sutured. 
When  the  skin  has  been  sutured  around 
the  raw  surface  of  the  bone,  the  bone  is 

^      „,     ,         .     n       _        -p..    = :M     fractured  at  the  root  of  the  noše,  the 

PrO.     34.— ISRAEI-B      OpriUTlON.     Tkanbvbbbb  '        . 

Sbction. Showinu ON LBrr SiDE FoRUATioN     flap   la  turned   down   (rig.   33),   skin 
Z  ^"  '^'*  '^'^'"''^'"  ""^   ^""^'     side  to  nasal  cavity,  and  its  end  Ia  su- 
tured  to  the  tip. 

TEIBD  8TBP. — ^After  aeveral  weeks  the  acar  which  has  formed  on  the  now 
anterior  surface  of  the  flap  has  contracted,  and  it  is  tirne  for  the  accond  opera- 
tion. 

Witli  a  bhint  hook,  the  transplanted 
bridge  ie  drawn  aside,  and  an  incision 
is  made  in  the  median  line  through  the 
skin  of  the  old  bridge  of  the  noše ;  fol- 
lowing  tliis,  2  transverae  inciaions,  1  at 
the  upper  and  1  at  the  lower  end  o£  thia 
vertical  incision,  are  so  made  aa  to  form 
2  qHa<irilaterai  flaps.     (Fig.  34.) 

POURTH  STEP.— The  bhmt  hook  is 
removed,  allowing  tlie  tranaplanted 
bridge  to  rcsiimo  its  nonual  position. 
wntcr  of  the  anterior  surface  of  the  tranaplimt  and  at  cach  end  of  thia  median 


Pio.  35.  —  l8tt*i;i.'H 
Section,  aBow 
F1.AP8    Resultii 


OpEtUTIOH,     TrANBVKRBE 

na     Fin  AL     Pohition     or 
u    IN    A    Skin    Linino  to 


A  median  incision  ia  made  down  tlie 
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incision  a  transverse  incision  is  made  and  2  flapa  so  fomied  are  reflocted 
laterallj.  The  2  qiiadrilateral  flaps  are  now  brought  over  tkem  so  that  their 
raw  surfaces  are  in  contact.     (Fig.  35.) 

riTTH  STEP. — Several  weeks  after  the  second  operation,  a  third  one  is  per- 
formed.  The  base  of  the  pedicle  is  cut  through  at  the  root  of  the  noše  and 
deeply  inserted,  so  that  a  natural  sinking  between  the  glabella  and  root  of  the 
noše  is  established. 

Finney'8  Operation. — ^Finney's  operation  has  brought  fonvard  the  finger 
method  (7). 

FIBST  STEP. — He  removes  the  nail  and  matrix  completely  from  the  finger 
whieh  is  to  be  used,  and  denudes  the  dorsum  of  the  finger  up  to  the  distal  end 
of  the  first  phalanx  and  also  the  entire  circumference  of  the  tip  of  the  finger  for 
a  distance  of  about  1  cm.  and  stops  ali  bleeding. 

SECOND  STEP. — In  order  to  have  no  external  scar,  through  an  incision 
inside  the  noše,  he  earefully  frees  the  skin  over  the  defect  from  its  attachments 
below.  He  then  stretches  the  skin  of  the  noše  with  a  blunt  instrument  from 
the  inside,  in  order  to  give  as  much  room  as  possible  for  the  new  noše,  and  de- 
taches  the  inner  surface  of  the  skin  covering  the  noše,  along  its  middle  line,  to 
a  point  well  above  the  end  of  the  bony  structure. 

THIBD  STEP. — He  next  inserts  the  finger  in  the  noše  in  such  a  manner  that 
the  tip  comes  in  contact  with  the  nasal  process  of  the  f rontal  bone,  and  the  raw 
dorsal  surface  comes  in  contact  with  the  denuded  skin  of  the  noše, 

The  finger  is  held  in  plače  with  sutures,  and  plaster-of-Paris  bandages  are 
attached  for  2  weeks. 

FOUBTH  STEP. — He  then  disarticulates  the  metacarpophalangoal  joint, 
and  a  few  days  later  amputates  the  finger. 

FIFTH  STEP. — One  week  after  this,  he  splits  the  tissues  over  the  nasal  spine 
of  the  superior  maxilla,  flexes  the  first  phalanx  to  a  right  angle,  and  inserts  the 
free  end  into  the  opening,  thus  forming  the  columna  with  the  first  phalaux. 

SIXTH  STEP. — Any  minor  operations  necessarv  for  cosmctic  results  he  does 
under  cocain. 

Von  Hangold's  Operation  (25). — This  may  be  taken  as  a  good  example  of 
the  transplantation  of  cartilages. 

FIRST  STEP. — A  transverse  incision  is  made  through  the  skin  across 
the  middle  line  at  the  glabella.  With  a  Kocher  sound  or  a  blunt  dissector,  a 
tunnel  is  burrowed  under  the  skin  in  the  middle  line  down  to  the  point  of  the 
noše. 

SECOND  STEP. — A  piece  of  cartilage  is  exclsed  from  the  seventh  or  eighth 
rib,  4  or  5  cm.  long,  1  cm.  wide,  and  '^/2  cm.  thick. 

THIED  STEP. — This  piece  of  cartilage  is  pushed  into  the  prepared  tunnel 
with  the  side  which  has  no  perichondrium  on  it  toward  the  skin,  and  the  wound 
is  closed  over  the  glabella. 

FOURTH  STEP. — Through  a  small  incision  in  each  ala,  a  small  tunnel  is 
burrowed,  and  a  thin  piece  of  cartilage  transplanted  into  each  tunnel. 
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8ECOND  OPERATION. — Eive  months  later  an  inverted  V  incision  is  made, 
thc  apex  at  the  glabella  and  the  legs  ninning  down  cach  side  of  the  noše.  The 
soft  structures  of  the  noše  are  detached  from  the  bone,  and  with  them  the  car- 
tilaginous  graft.  The  upper  end  of  the  graft  is  šunk  into  the  angle  between  the 
glabella  and  the  root  of  the  noše,  thus  restoring  the  normal  depression. 

Israers  Operation. — ^Israel  (13).,  in  a  manner  somewhat  similar  to  the  fore- 
going  operation,  transplants  a  strip  of  tibia  under  the  skin  of  the  noše  to  keep  it 
straight 

Carter'8  Method — Carter  ušes  a  piece  of  bony  rib,  which  he  inserts  in  a 
manner  similar  to  von  Mangold,  exeept  that  he  places  the  upper  end  of  the 
graft  in  a  periosteal  pocket  at  the  nasal  process  of  the  f rontal  bone. 

Jo8epli'8  Method  (15). — In  order  to  have  no  outside  wound,  Joseph  trans- 
plants a  piece  of  tibia  into  a  canal  made  throiigh  an  opening  in  the  mucous 
membrane  of  the  noše. 
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The  preparation  of  an  artificial  noše  requires  the  making  of  a  plaster  čast 
of  the  face  which  comprises  at  least  a  portion  of  the  forehead,  the  eves,  the 
malar  arches,  and  the  nasal  defect,  including  the  upper  lip,  or,  better,  the  en- 
tire  mouth.  From  a  clay  model  of  a  suitable  noše,  the  artificial  organ  is  then 
manufactured  of  rubber,  celluloid,  metal,  porcelain,  or  wax ;  each  of  which  has 
its  advantages  and  disadvantages.  The  mode  of  fixation  is  of  the  grcatest  im- 
portance  in  the  replacement  of  the  noše,  and  may  be  accomplished  in  one  of  3 
way8:  (1)  Attachment  of  the  prothesis  to  the  frame  of  a  pair  of  spectacles; 
the  simplest  but  not  the  safest  method;  (2)  attachment  of  the  prothesis  in  the 
nostrils;  (3)  attachment  of  the  prothesis  to  a  denture  made  in  the  deeper  parts. 
In  cases  where  the  pathological  process  has  resulted  in  a  communication  be- 
tween  the  buccal  and  nasal  cavities,  1  or  aH  3  modes  of  fixation  in  combination 
maj  be  used,  according  to  the  requirements  of  a  given  čase. 

Whcn  the  nasal  septum  is  lost,  as  sometimes  happens  as  the  consequence  of 

neoplasms,  especiallv  sarcomata,  a  distressing  deformity  results  even  when  the 

extemal  contours  of  the  noše  are  preserved.    In  these  cases,  a  rubber  support  is 

inserted  into  the  nasal  cavitv.     A  čast  of  the  cavitv  is  made  by  introducing  one 

of  the  plastic  substances  used  in  dentistrv  through  the  nostrils,  and,  from  the 

model  thus  obtained,  a  support  is  prepared  of  the  desired  shape  and  size,  which 

is  hollow,  and  open  in  front  and  behind,  and  supplied  with  a  suitably  modeled 

columna.    After  this  rubber  prothesis  has  been  painted  the  proper  color,  it  is 

mtroduecd  into  the  nasal  cavitv,  where  it  is  easilv  retained  in  plačo  bv  the 

pr^ssure  of  the   surroundin<r   soft    parts.      Some   surprisiuirl.v   ^rood   eosmotic 

'"^siilts  have  been  obtaiiie<l  bv  the  use  of  this  tvpe  of  prothesis,  and  in  cases 

^^hore  the  loss  of  tissue  is  extensive  it  is  nnich  to  be  preferred  to  anv  attempt 

^^  ^Perative  restoration. 
14B 
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OPERATIONS  ON  THE  MAXnj.ABY  AND  FBONTAL  SINUSES 

In  operations  on  the  sinuses^  the  exact  etiologj  and  diagnosis  of  the  extent 
and  character  of  the  inilammation  are  necessary.  Operations  that  can  be  done 
under  local  anesthesia  are  to  be  preferred.  The  purpose  is  to  establish  drain- 
age  and  ventilation.    Eesults  depend  largely  on  after-treatment. 

The  hemorrhage  which  inevitably  occurs  is  always  troublesome,  but  can  be 
controUed  by  light  packing  and  will  U8ually  stop  within  24  hours. 

Special  instruments  are  required  for  most  of  the  operations  in  this  branch 
of  surgery. 

AITTBUM  OF  HIOHMOBE   OK  MAXILIiABY  SINUS 

In  treating  empyema  of  the  antrum,  the  following  points  are  of  importance 
to  determine  the  type  of  operation  required  to  establish  f  ree  drainage  and  venti- 
lation : 

1.  Is  the  disease  of  dental  or  of  nasal  origin  ? 

2.  Is  it  acute  or  chronic  ? 

The  answers  to  these  que8tions  will  determine  which  of  the  2  types  of  en- 
trance  it  is  necessary  to  employ :  the  nasal  or  the  extranasal  entrance,  either  by 
way  of  the  alveolar  ridge  or  the  radieal  operation,  as  described  by  Canfield- 
Ballenger  or  Cauldwell-Luc. 

When  the  attaek  is  acute  and  primary,  if  of  dental  origin,  removal  of  the 
tooth  and  treatment  of  the  trouble  through  the  cavity  with  astringent  irriga- 
tions  will  in  most  eases  be  aH  that  is  neces8ary.  When  the  origin  is  nasal,  to 
puncture  the  nasomaxillary  wall  through  the  noše  with  a  trocar,  and  to  follow 
this  with  irrigations,  will  usually  be  effective. 

When  the  inflammation  is  chronic  and  severe,  an  opening  may  be  made  in 
the  nasomaxillary  wall  large  enough  to  insure  its  remaining  operi.  But  in  ex- 
treme  cascs,  and  especially  where  the  presence  of  polypoid  growths  is  suspected, 
it  will  be  nece8sary  to  perform  one  of  the  radieal  operations  hereafter  de- 
scribed. 

Nasai.  Operation 

Under  local  anesthesia,  a  large  curved  trocar  is  introduced  into  the  noše. 
The  point  should  bo  tumed  outward,  touching  the  nasal  wall  of  the  antrum 
under  the  inferior  turbinated  bone,  and  steady  pressure  exerted  on  the  trocar 
until  it  enters  the  antrum.  The  antrum  may  be  irrigated  through  this  open- 
ing, or  it  may  be  necessary  to  enlarge  the  opening  with  a  biting  forceps. 

Part  of  the  inferior  turbinate  may  sometimes  have  to  be  removed  to  allow 
free  drainage. 

Nasal  Operation  of  Vali. — This  operation  has  the  advantage  of  making  a 
large  opening  in  the  naso-antral  wall  by  means  of  the  Vail  saw,  which  is  intro- 
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duced  into  the  nostril  in  the  same  manner  as  a  trocar  and  which  is  so  designed 
as  to  remove  a  circular  or  oval  area. 

The  operation  may  be  divided  into  4  steps : 

FIBST  STEP. — By  means  of  local  application  of  eocain,  the  mucous  mem- 
brane eovering  the  naso-antral  wall  and  the  inferior  turbinated  bone  is  com- 
pletely  anesthetized. 

SECOND  STEP. — The  anterior  part  of  the  inferior  turbinated  bone  is  re- 
moved  with  a  curved  scissors. 

THIRD  STEP. — The  naso-antral  wall  is  punetured  at  a  low  point  with  a  Vail 
perforator. 

FOUBTH  STEP. — The  point  of  the  Vail  saw  is  introduced  into  the  punc- 
ture,  and  the  oval  opening  is  made.  The  size  of  the  hole  can  be  regulated  by 
the  operator  and  should  be  large  enough  to  allow  for  the  granulations  which 
have  a  tendeney  to  close  the  hole. 

The  cavity  of  the  antrum  is  lightly  packed  with  a  strip  of  gauze,  which  may 
be  removed  in  24  hours. 

The  process  of  repair  is  hastened  and  the  tendency  of  the  hole  to  close  is 
diminished  when  there  is  a  eovering  of  mucous  membrane  over  the  inferior 
ciit  edge  of  the  bone  and  the  floor  of  the  antrum.  \Vhen  such  an  aid  to  recovery 
would  seem  to  be  desirable,  it  must  be  taken  into  consideration  before  the  third 
stage  of  the  operation.  A  flap  is  formed  of  the  mucous  membrane  eovering 
the  naso-antral  wall,  just  below  the  inferior  turbinated  bone.  Two  vertical  in- 
cisions  are  made  downward  from  the  extremities  of  the  proposed  opening,  and 
the  flap  is  lifted  with  its  periosteum  and  tumed  out  of  the  way  until  the  opera- 
tion is  completed,  when  it  is  tumed  outward,  eovering  the  inferior  raw  bone 
8urf ace  and  the  f reshened  floor  of  the  antrum. 

EXTRANASAL  OPERATION 

Alveolar  Boute. — This  method  is  only  applicable  to  conditions  which  are 
acutc  or  of  positively  dental  origin,  or  to  chronic  cases,  as  a  preliminary  only 
to  a  more  extensive  operation.  The  second  bicuspid  and  first  or  sccond  molar 
are  in  close  relation  to  the  floor  of  the  sinus.  If  a  tooth  is  suspected  of  being  the 
etiological  factor,  the  tooth  must  be  removed,  and,  with  a  large  drill,  an  open- 
ing made  upward  into  the  antrum.  The  antrum  is  irrigated  through  this  open- 
ing and  a  tube  inserted  for  drainage. 

Badical  Operation  of  Canfield-Ballenger  (3). — This  operation  has  given  ex- 
cellent  results  and  seems  to  fulfill  the  claims  made  for  it  by  Ballenger,  who 
maintains  **that  this  method  of  operation  is  (a)  radical,  inasmuch  as  it  fully 
expose8  the  cavity  of  the  antrum  to  inspection  and  treatment;  (b)  it  is  con- 
servative,  as  it  is  attended  by  the  least  possible  destruction  of  physiological 
structures,  particularly  the  inferior  turbinal,  which  is  ncithor  temporarily  nor 
pennanently  resected;  (c)  furthennore,  the  operation  may  be  done  under  local 
anesthesia,  whereas  other  operations  equally  radical  (and  more  destructive) 
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■o-AXTBAi-  Ax<;le  Dovn  to  Bo 


last  be  ioiii:  »oder  smeral  ancstlicsu :   '  d    tbe  tirne  reajaired  for  thu 
on  i-s  mtioJi  le™  tlian  ibat  lor  otber  ndica'  (-peranons.*" 
Th':  oj^ratiiin  '-i.u-i-ts  in  tb^  removil  o:  ih»i  p^-n:i>D  .>f  il»e  iu$<»-aiitral  wall 
iviae  l^tveen  tbe  anacb:a«it  of  the  inferior 
turbioalied  i:>:^,v  asd  tbe  d'»r  of  tbe  noše.  pltis 
ihat  f»rti->Q  iyinf  sateriurlj  to  tbe  snterior  end 
>•{  tbe  inferior  mrl^icai"!  1">]t  t  Fi|^  39), 
Tbe  operation  prr^resses  in  4  steps: 
FlEST  STEP. — The  ns^al  mncou^  membrane 
U  rendered  ane^tbetie  bv  tbe  direct  application 
'>f  c.-eain.      The   $kin  snrroaDdia^  the  mnco- 
ciilaneous  jonction  is  anerthetized  br  tbe  Injec- 
li>.'D  of  Scbleicb'^  solution.  as  well  a«  tbe  deeper 
parts.     It  is  also  nece&safy  to  inject  the  perios- 
teum  o»-erlviiig  the  csnine  fosea. 

SBCO-VD  STEP.— A  uasal  specnltmi  is  intio- 
ilaced  aod  tbe  ala  of  tbe  noše  distended,  expo»- 
ing  tbe  naso-antral  wa11.  An  incision  is  tben 
made,  tbe  icbole  lengtb  of  tbe  naso-antral  angle, 
down  to  tbe  booe  I  Fig.  36 1.  With  a  periosteal 
elevator  the  soft  parts  orer  tbe  canine  foesa  are 
lifteii.     Tbe  resulting  bleeding  is  easilv  controlled  bv  pressare. 

THIRD  STEP. — Witb  a  rongeur  foreeps  or  a  gonge,  an  opening  u  made  into 
tbe  antniiii  tbroiigh  tbe  naso-antral  angle  (Fig.  37 1,  Tbis  opening.  at  ita  poa- 
terior  lxtr<ier,  must  be  below  tbe  inferior  tur- 
binatr>. 

FOURTU  STEP.— .V  Wapener  foreeps  is  uae«l 
to  rciiKive  tbat  portion  of  the  naso-antral  wa!I 
Iviiig  U'tw"ceii  the  attaebmeiit  of  tbe  inferior 
tiirliitiate  and  tbe  floor  of  tbe  noše  and  aiso  a 
Mnall  area  anterior  to  tbe  anterior  end  of  the 
inferior  tiirbiiiate  ( Fips.  38  and  3lt).  If  tbis 
opening  does  not  provc  larj^  enoiifdi  to  expo9e 
theentire  miicoiis  membrane,  it  may  be  enlarged 
bvremoving8omet)f  the  bone  of  tbcoanine  fossa, 
Unleas  tbe  mucoua  membrane  is  found  to  be 
oorered  witb  masses  of  gramilations  or  polvpi, 
ennttage  sfaonid  be  avoided  and  tbe  condition 
I  with  astringent  aolutions. 
AraSB-TBEATHENT.— After    the    operatinn 

«infy  is  packed  Hghtlv  with  sterile  gauze  iind  tbe  dressinga  ehanged  dailv. 
r  8  or  4  da^s,  tbe  paiize  dresainfrH  niav  be  discoiitiniipd  and  tbe  cavitv  kept 
bv  nrabbing  or  spraving  sevcral  timea  a  dav  with  a  cleansing  or  stimu- 
r  pohltion. 


Fig.  37. — CAl(F»LD-BAU.BNacB  Or- 
i,  SBOimca  OructMa  Madb 
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I.  38.— CANFltLD-BALLEKOlB  Op- 
ERATION,    SBOWIHa      Rbuoval.     or 

Nabo-antral  Wall.  d,  Na»o- 
antral  waU  being  covered  iriUi  tha 
Wa8eper  forcepa. 


Sadical  Operation  of  CBTlIdweU-Inc  (6). — Thie  operation  retguires  a  general 
anestheeia.  The  antrum  is  entered  by  way  of  the  canine  fossa.  The  cavity 
of  the  noše  is  entered  in  Buoh  a  way  as  to  destroy  a  large  portion  of  the 
naso-antral  wall  including  the  inferior  turbin- 
ated  bone.  It  givea,  however,  escellent  drain- 
age,  but  may  be  conaidcred  unnpeeflsarily  mu- 
tilattng. 

PIB8T  STEP. — The  cheek  and  mouth  are 
packed — tlie  cheek  to  keep  the  šaliva  oiit  of  the 
woiind,  and  the  mouth  to  keep  the  patient  from 
Bwallowing  blood. 

8EC0ND  STEP.— The  gingivolabial  fold  is 
incised  from  the  aecond  incisor  to  the  first 
mol  ar,  throiigh  the  mueoua  membrane  and 
periosteum.  The  incision  is  made  high  enough 
to  leave  snflicient  mucons  membrane  on  the 
tootli  side  for  etiture. 

THIRD  STEP— The  periosteum  is  elevated 
above  the  incision. 

FOUBTH  STEP. — The  wall  of  the  canine  fossa  is  broken  through  with  a 
gouge,  in  a  backward  and  outward  direction.  This  opening  is  made  large 
enough  to  readily  admit  a  finger. 

PIFTH  STEP. — Ali  granulation 
tiasiie  in  the  cavitj-  of  the  antrum 
is  curetted  awa.v  and  aH  necrotic 
bone. 

81XTH  STEP.— The  mesial  wall 
of  the  antrum  is  curetted  away  so 
that  the  naaal  cavitv  and  antrum 
are  one.  The  antral  wall  is 
scraped  away  until  it  is  at  a  level 
with  the  floor  of  the  naaal  cham- 
ber.  A  light  packing  of  gauze  is 
piit  in  the  antnim,  with  one  end 
emerging  from  the  noatril. 

SEVENTH  STEP.^Tlio  gingi- 
volabial fold  is  siitured  with  eat- 
giit. 

A  F  T  E  R-TREATMENT.  — Fluid 
di<'t  is  iiccessarv.  \o  mnvoment 
of  the  mouth  ahiiuld  l(e  al]owed. 
in  order  to  insure  pcrfeet  uuion  of  the  gingivohibial  fold.  Tlie  paiize  mav  be 
removcd  in  24  hours. 


lo,  3», — Canfikld-Ballengeh  Upluation  Iztekal 
Vi«w,  Shoitino  Rbmoval  or  Nabo-antrai,  Wali. 
Below  thb  Attachuent  or  the  Intehioh  Tur- 
BINATCD  BoDT.  A,  The  nuddle  turbinate.  B. 
tine  of  attachnient  of  infenor  turbinat«  which  ia 
left  intact.  C,  Naso-untral  wall  remov«!  eitending 
from  the  floor  ol  the  noac  to  the  uttachmcnt  o(  the 
infeiinr  turbinatc  and  froni  the  unti-rior  tu  the  pos- 
t«nor  Umita  ot  the  antniDi. 
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FBONTAL   SINUS 

Operations  upon  the  f rontal  sinus  are  dangerous,  and,  to  insure  safetj  and 
good  results,  it  is  essential  to  have  an  accurate  knowledge  of  the  region,  which 
is  only  acquired  by  study  of  specimens  and  dissection. 

No  frontal  sinus  operation  should  be  undertaken  without  the  aid  of  X-ray  photo- 
graphs,  because  of  the  enormous  individual  variations  in  the  size  and  shape  aud  sitna- 


Fio.  40. — Hall£'s  Instruments:    Guidb  and  Pbotsctor  and  Graduatbd  Hand-drillb. 

tion  of  the  sinuses.    Both  lateral  and  anteroposterior  view8  are  essential.    Special  In- 
struments are  required. 

The  principal  danger  to  be  guarded  against  is  the  perforation  of  the  intemal  plate 
of  the  frontal  bone,  through  which  the  septic  material  in  the  sinus  may  penetrate  to 
the  meninges  and  brain. 

There  are  2  methods  of  entrance :  The  intranasal  operations  and  the  extra- 
nasal. 

The  intranasal  operations  are  8omewhat  more  dangerous  than  the  extra- 
nasal,  because  of  the  distance  of  the  operative  field  and  its  smallness;  and  they 
are  less  effeetive  because  the  inflammation  subsides  more  slowly  since  the  drain- 
age  is  not  as  free.  Their  one  advantage,  however,  is  that  they  do  not  leave  a 
deformity. 
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The  estranaBal  operationa  give  complete  access  to  the  cavity,  aUow  the  whole 
infiammatorj  area  to  be  seen,  and  facilitate  the  rapid  subsidence  of  the  inflam- 
matioB. 

Iktbakasal  Opebations 

Halle's  Hethod  (35). — Special  instruments  have  been  deaigned  by  Halle  to 
enter  the  frontal  sinus;  a  guide  and  protector  which  he  inserts  into  the  sinus  by 
way  of  the  frontonaaal  canal,  and  grad- 
uated  hand-drillB  (Fig.  40).  The  op- 
eration  is  done  in  3  stepa. 

PIE8T  STEP,— Local  anestheaia  ia 
produced  by  cocain  and  adrenalin.  A 
probe  is  introdueed  into  the  sinua  by 
way  of  the  frontonasal  canal,  for  the  dis- 
tanee  of  about  3  cm.  The  protector  is 
introdueed  beside  the  probe  for  the  same 
diatance,  and  the  probe  ia  removed. 

8EC0ND  STEP. — Juflt  anterior  to 
the  protector,  which  is  deaigned  to  pre- 
vent  in]ury  to  the  intemal  plate  of 
the  frontal  bone,  the  small  pointed  drill 
ia  introdueed,  and  a  hole  made  large 

enough  for  the  end  of  the  smaH,  blunt  drill  to  engage;  with  it  the  a 
hole  is  enlarged  to  take  tbe  nest  inatrument  (Fig.  41). 

11   /?     {^\  THIBD  BTEP. — Tbe  blunt  drill 

"°ll 2 


e  of  the 


iB  to  be  withdrawn  and  the  pear- 
ahaped  drill  inserted.  With  this,  ali 
of  the  floor  of  the  sinua  is  demol- 
ished,  thus  expo9ing  the  mucous 
membrane  for  treatment. 

APTERTBEATMBNT.— The  sinus 
18  packed  with  iodofonn  ganze,  and 
granulations  are  retarded  with  silver 
nitrate. 

Good'!  Method. — This  operation 

ia  aimilar  to  the  foregoiug  one  ex- 

Fia.  43.— Floob  or  THE  Fbontai.  SiHre  RtuovBD.      cept  that,  instead  of  drills,  a  spe- 

I    Fronul  Binu.:   2.  n^ofrontal  can»l;   3.  buli«         ;   ]]     conatructed  raup  ia  USed  tO  de- 

atbmiild;  4,  hiatus  somiluna;  S,  proč.  nucia;  6,  /        ,       „  r     i         ■ 

coDchk  ioterior;  7,  tuba  cust.;  8,  meat.  nip.;     molish  the  noor  of  the  ainus  and  a 

in'rbr5^?;S'3;.tr/^°''''  "•     l»"io"  »f  Ite  »Mdle  lurbinate  bone 
is  removed  (36), 
FIB8T  STEP. — The  anterior  portion  of  the  middle  tiirbinate  bone  ia  re- 
moved. 

8EC0NU  STEP, — A  fronta!  sinua  probe  is  introdueed  into  the  frontonaaal 
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Fio.  43. — Good'8  Opebation:  Rasp  and  Guabd. 


canal  and  then  the  guard  and  guide  (Fig.  43),  which  has  the  same  ciirve  as 
the  probe  and  is  introduced  in  the  same  way.    If  there  is  the  slightest  reason  to 

believe  that  the  probe  has 
not  entered  the  sinus  bv 
way  of  the  frontonasal 
canal,  this  operation 
should  be  abandoned. 

THIRD  STE  P. — T  h  e 
frontal  sinus  rasp  is  intro- 
duced into  the  frontonasal 
canal     in     front    of     the 
guard.    Some  force  is  necessarjr,  as  a  few  ethmoidal  cells  along  the  side  of  the 
canal  must  be  crushed,  as  well  as  some  of  the  floor  of  the  frontal  sinus.    In  this 
way  the  communication  is  enlarged  between  the  noše  and  the  frontal  sinus. 

AFTER-TREATMENT. — The  frontal  sinus  is  irrigated  with  boric  acid  solu- 
tion  and  exuberant  granulations  kept  down. 

EXTEANASAL  OPERATIONS 

Eillian'8  Method  (17). — Up  to  the  present  time  this  operation  has  given  by 
far  the  best  results.  Briefly  it  consists  in  removing  the  anterior  wall  and  the  floor  of 
the  sinus  through  an  opening  following  the  outline  of  the  eyebrow  and  curving  around 
the  side  of  the  noše.  Its  one  disadvantage  is  the  deformity  it  causes,  which  is  espe- 
cially  marked  in  cases  with  either  very  high  or  very  deep  sinuses.  The  procedure  is 
divided  into  11  steps. 

Before  beginning  the  operation,  Killian  gives  the  patient  a  small  dbse  of 
morphin  subcutaneously.  The  eyebrow  is  shaved,  and  the  nasal  cavity  is 
flushed.  In  čase  the  maxillary  sinus  is 
discharging  pus,  it  is  also  flushed. 

FIRST  STEP. — The  skin  incision  be- 
gins  at  the  temporal  end  of  the  eyebrow, 
is  carried  through  the  eyebrow  to  its  in- 
ner  end,  curves  downward  and  outward 
at  the  root  of  the  noše,  and  ends  some- 
what  below  the  base  of  the  nasal  bone. 
The  incision  goes  down  to  the  periosteum, 
and  the  operator  guards  the  supraorbital 
margin  with  his  left  hand.     (Fig,  44.) 

SECOND  STE  P.— T  w  O  incisions  of 
periosteum  are  made.  The  upper  one 
is  5  to  6  mm.  above  and  parallel  to  the 
supra-orbital  margin,  its  inner  end 
reaching  the  suture  line  at  the  upper  end 

of  the  nasal  bones.     The  lower  one  corresponds  with  the  skin  incision,  running 
along  the  supra-orbital  margin. 


Fio.  44. — Killian'8  Opebation,  Showino  S&in 

Incisions. 
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THIBD  8TEP:  OPBNING  OF  THE  8INU8.— Above  tbe  upper  inciBion,  the 
periosteum  is  scraped  away,  loaving  untouched  the  perioBteum  over  the  auper- 
ciliarj  ridge.    The  bone  ia  carefullj  removed  with  a  chiael,  avoiding  injurj  to 


ia.  46. — KtLLiui'8  OpEfunoN.  Sboitino  Re- 

UOVAI.  OF  THB  AHTKBIOB  WaIJ.  O?  THl 
FSONTAI.  SiNDB  LbAVINO  THE  ScFH&-OB- 
BITAL  RlDOB  iNTACT. 


Fto.  46. — KiuaAN'e  Opbration.  3howino  thb 

ReHOVAL  Or  THE  FlOOB  OF  THE  FrONTAL 
ŠlNUB  AND  TBB  FROHTAI.  PbOCEBB  OF  THE 
SCFKMOB  MAXILL.A. 


the  mucous  membrane.  A  probe  ia  carefully  paased  between  the  mucous  mem- 
brane and  the  bone,  to  meaaure  the  extent  of  the  sinus.  The  mucous  membrani 
inuBt  not  be  injured. 

FOUBTH  STEP:  EXCISION  OP  THE  FBONT  WALL.— After  determining  the 
e^ctent  of  the  ainua,  the  bone  along  the  upper  perioateal  incision  is  chiseled 
away  down  to  the  mucous  membrane 
and  to  the  outer  extremity  of  the 
ainua.  The  anterior  wall  of  the 
sinna  ia  then  chiseled  or  bitten  away 
with  a  bone  foreepa,  avoiding  the 
supraorbital  ridge.    (Fig,  45.) 

FIFTH  8TEP.— Ali  granulationa 
and  t)ie  mncoua  membrane  are  thor- 
onghIy  curetted  away,  breaking 
down  anv  bony  septa  whicb  mav 
oecur  and  getting  a  free  and  thor- 
ough  inspection  of  the  ainus. 

BIXTH  STEP:  BEMOVAL  OF  THB 
FLOOR  OF  THE  SINUS.— Standing 
behind  the  patieiit,  with  a  good  light 
shining  into  the  wound,  an  opening 
is  made  with  a  chisel  in  the  floor  of  the  ainus,  carefully  avoiding  injury  to  the 
fluprnorbital  arch  of  the  bone.  When  the  opening  is  made,  the  rest  of  the  floor 
18  removed  witb  a  bone  forceps.     (Fig.  46.) 
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SEVENTH  STEP:  BEMOVAL  OF  THE  TEONTAL  PBOCESS  OF  THE  8UPEBI0B 
MAXILLA   AND   THE   BEMAINING   POBTION   OF   THE   FLOOB   OF   THE  SINUS. 

— Taking  great  čare  not  to  injure  the  nasal  membrane,  the  frontal  procesa  is 
trephined  and  the  expo8ed  bone  is  removed  with  a  slender  bone  forceps.  A 
chisel  may  have  to  be  used  to  enter  the  upper  and  inner  comer  of  the  eye,  which 
has  a  dense  structure.  With  this  addition  to  the  opening,  the  deeper  parts  of 
the  sinus  floor,  the  floor  and  walls  of  the  temporal  and  orbital  recesses  of  the 
frontal  sinus  and  the  orbital  recesses  of  the  ethmoid  cells  are  easily  removed. 
(Fig.  47.) 

EIOHTH  STEP. — ^The  anterior  and  the  middle  ethmoid  cells  and  the  corre- 
sponding  parts  of  the  middle  turbinate  are  excised  in  order  to  have  a  cavitj 
which  is  perf  ectly  even  and  smooth. 

NINTH  STEP:    FOEMATION  OF  A  FLAP  CONSISTING  OF  UNINJUBED  NASAL 

MUCOUS  MEMBBANE. — The  nasal  mucous  membrane  is  perforated  at  the  edge 
of  the  nasal  bone,  and  an  incision  made  in  an  upward  and  backward  direction 
to  about  %  cm.  below  the  cribriform  plate,  from  which  point  it  continues  down- 
ward.  The  flap  thus  formed  is  tumed  outward  to  cover  those  parts  of  the 
wound  facing  the  nasal  cavity,  thus  securing  a  permanent  wide  communication 
between  the  nasal  and  frontal  cavities. 

TENTH  STEP.— The  wound  is  irrigated  with  salt  solution  and  dusted  with 
iodoform.  A  drainage  tube  is  inserted  at  the  temporal  end  of  the  incision  and 
carried  through  the  extemal  nasal  orifica  A  nasal  plug  keeps  the  tube  and  flap 
of  mucous  membrane  in  plače. 

ELEVENTH  STEP. — The  edges  of  the  wound  are  carefully  sutured. 

AFTEB-TBEATMENT,— The  patient  is  made  to  lie  on  his  healthy  side.  He 
must  not  be  allowed  to  blow  his  noše,  but  must  aspirate  aH  secretions.  The 
dressings  are  changed  daily.  The  plug  is  removed  on  the  second  day,  the  tube 
on  the  third  or  fourth  day,  and  the  sutures  on  the  fifth  day.  Continue  the 
dressings  for  some  time  longer,  and  in  no  čase  flush  the  wound. 

Any  granulations  arising  within  the  noše  are  removed  with  strong  AGNOj,, 
Sol.  2^  gr.  to  oz.  Killian  finds  that  the  extemal  wound  heals  in  10  day8,  and 
he  keeps  his  patient  in  the  hospital  for  a  fortnight. 

A.  Enapp'8  Hethod  (18). — The  essential  point  of  this  operation  is  that  the 
frontal  sinus  is  attacked  through  the  floor  of  the  sinus  via  the  orbit.  It  has 
given  excellent  results  and  makes  no  scar  in  the  forehead.  It  i»,  howeyer,  a 
yery  difflcidt  operation. 

FIBST  STEP. — The  skin  incision  is  made  along  the  upper  orbital  border 
midway  between  the  eyebrows  and  the  bony  orbital  margin,  then  down  along  the 
inner  wall  and  the  side  of  the  noše  to  the  floor  of  the  orbit.  Knapp  prefers 
this  incision  to  the  Killian,  for,  if  necessary,  external  drainage  may  be  insti- 
tuted  and  he  does  not  pack  the  noše. 

SECOND  STEP:  INCISION  OF  THE  PEBIOSTEUM. — The  periosteum  Ifl  in- 
cised  just  at  the  orbital  margin  above  and  in  a  line  with  the  cutaneous  incision 
along  the  nose^  and  retracted  with  a  sharp  retractor,    "After  the  firm  adhesion 
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Fla.  48.  —  Dbck's  Opikation,  SBOWiNa  In- 
cib:on  Thhodob  Bkik  and  Svbcvtanbods 
TiBsua  I^KOUOH  TBM)  Upp«k  Mabgin  or 
iBi  EraBsonB. 


of  the  perioHteum  to  tbe  orbital  margin  is  separated,  the  soft  parts  with  the 

orbital  conteuts  and  the  lacrimat  sac  are  gently  detached  and  free  access  is 

giveD  to  the  roof  and  to  the  inner  wall  of  the  orbit.    The  pulle;  of  the  superior 

oblique  ia  carefully  detached  from  the 

trochlear  foBsa  by  a  blunt  perioflteotome 

working  from  behind  forward." 

THIBD  8TEP.— The  floor  of  the  fron- 

tal    siDus    is    removed    with    a    chiael 

and  hammer  and  the  mucoua  membrane 

curetted,  breaking  down  ali  septa.    The 

nasal  procesa  of  the  superior  mazilla 

is  resected  aa  well  aa  the  lacrimal,  and 

the  ethmoid  bones,  thus  getting  free  ac- 
cess to  the  middle  fossa  of  the  noše. 

The  ethmoidal  labyrinth  is  completelj 

removed  with  a  curet. 

POUBTH  STEP.— If    the   higheat 

point   in  the   frontal   sinus  cannot   be 

reached  from  below,   the  skin   is  re- 

tracted  forcibly  and  an  opening  made  in  the  anterior  bony  W8ll. 

FIFTH  STEP. — Suture  of  the  skin  vound  is  not  necessarj.     The  edges  ap- 

proximate  themaelves.     A  wick  of  gauze  is  inserted  into  the  frontal  sinus 

throu^  the  eztemal  wound  at  tbe  nasal  angle. 

Beck's  Donble  Oiteoplaatio  Plap 
Hethod  (5). — In  this  operation  the 
bone  of  the  anterior  valls  of  the  si- 
nuscs  is  used  as  a  flap,  hinged  at  ita 
lower  border,  which,  after  the  cavity 
has  been  cleaned,  is  replaced  in  its 
former  poaitlon.  This  method  haa  tbe 
great  advantage  of  leaving  no  de- 
formitj  of  depression  such  as  occura 
after  each  otber  eztranaaal  operation 
on  the  frontal  sinus. 

FIH8T  STEP:  PBEPABATION  OP  A 
CELLULOCD  TBACING  OP  THE  PBON- 
TAL  SINUS. — A  piece  of  celluloid  film 
about  3  in.  square  is  placed  over  the 

X-ray  plate  in  the  trans-illuminating  box.     The  outlines  of  the  sinuses,  as 

well  as  the  aiipra-orbital  margins  are  made  upon  the  celluloid,  and  an  exact  pat- 

tern  is  cut  out  whicli  is  sterilized  in  bicblorid  and  atcohol. 

BECOND  STEP:  THE  SKIN  INCI8I0N. — The  skin  and  subcutaneous  tissue 

are  inciaed  through  both  eyebrows.     The  incisions  arcb  downward  and  are 

joined  by  a  transverse  incision  acrosa  the  bridge  of  the  noae  (Fig.  48). 
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THIBD  STEP. — Tho  akin  flap  is  dissected  upward  far  enougb  to  allow  the 
upper  limit  of  tbe  frontal  einuaea  to  be  expo8ed,  using  the  celluloid  pattem  to 
determine  the  upper  limit  (Fig.  49). 


Fio.  51.-~Beck'b  Oferation.     Cuttiog  the  inferit« 
border  of  tbe  bone  flap  with  a  Gigli  Baw  from  witb- 
BiDuaea.  in  outward. 

FOUBTH  STEP. — The  celluloid  plato  is  placed  in  poaition  over  the  frontal 
regioD,  and  the  periosteum  is  incised  around  tbe  plate  over  the  upper  and 
lateral  margins  of  the  sinuaes — but  not  over  the  supra-orbital  bordera — leaving 
tbe  inferior  borders  of  the  ainnses  to  be 
ueed  as  the  hinge  for  tbe  flap.  {Fig, 
50.) 

FIPTH  STEP. — Following  the  out- 
line  of  the  perioateal  incision,  a  chieel 
18  used  to  cut  through  tbe  bone,  v?hich 
is  8!igbtly  beveled, 

8IXTH  STEP,— Tbe  bone  ia  pried 
oiit,  and  the  inferior  border  of  the  bone 
flap  is  cut  from  tbe  inside  with  a  Gigli 
saw,  through  almost  its  entire  tbiek- 
ness,  taking  čare  to  leave  tbe  perioa- 
teum  intact  ao  that  it  will  not  be  broken 
when  the  bone  flap  is  tumed  down  over 
the  noše,     (Fig.  51.) 

BEVENTH  STEP.— Tbe  sinus  is  now 
esposed.  The  disease  is  thorougblv 
eradicated,  biit  the  mucous  membrane 
is  not  ciiretted.  The  frontonasal  canal  is  enlarj^d  witb  a  TTalle  trepbine  or  a 
Good  rasp  (Fig.  52).     The  anterior  ethmoidal  crlls  are  removed. 

EIGHTH  STEP. — Drainnge  ia  introduced  tbronph  the  nasofrontal  canal. 
NINTH  STEP.— The  osteoplastic  flap  ia  rcplaced  and  tbe  skin  Butiired. 
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AFTEB-TBEATMENT. — The  next  day  the  gauze  is  removed  and  a  gold  fili- 
gree  tube  inserted.  In  one  čase  only  Beck  inserted  no  tube,  and  the  canal  re- 
mained  patent.    Douelies  should  be  avoided. 

If,  during  convalescence,  it  is  found  that  the  drainage  is  insufficient,  it  is 
a  simplo  matter,  under  loeal  anesthesia,  to  re-open  the  skin  wound,  remove  the 
bone  flap  and  thus  establish  external  drainage. 

Knlmfs  Method. — This  operation  consists  in  the  total  reraoval  of  the  an- 
terior  wall  of  the  frontal  sinus,  with  a  chisel  and  bone  forceps,  followed  by  the 
thorough  curettage  of  the  contents  of  the  cavity  without  interfering  in  any  way 
with  the  himen  of  the  nasofrontal  canal.  The  cavity  is  packed,  and  the  entire 
wound  is  left  open  and  allowed  to  heal  by  granulations  from  the  bottom^  until 
the  cavity  is  obliterated.    The  extemal  wound  is  not  sutured. 

This  procedure  takes  excessively  long  to  heal,  and  the  scar  is  disfiguring.  It 
does  not  include  the  cleaning  out  of  the  ethmoidal  cells,  which  are  usually  in- 
volved  and  may  prevent  a  cure.  The  motor  function  of  the  eye  has  been  known 
to  be  disturbed  by  an  extension  of  the  inflammation. 

Hajek-Luc  Method — first  step. — The  incision  begins  at  the  temporal 
end  of  the  eyebrow  and  follows  the  line  of  it  to  the  bridge  of  the  noše.  From 
there  a  second  incision  starts  and  extends  upward  as  far  as  the  upper  limit  of 
the  frontal  sinus.  With  this  triangular-shaped  incision  the  skin  and  the  perios- 
teum  may  be  turned  up  and  the  frontal  plate  exposed. 

SECOND  STEP. — A  portion  of  the  exposed  bone  is  chiseled  away,  opening 
the  sinus  to  inspection  and  curettage. 

THIBD  STEP. — After  determining  the  extent  of  the  cavity,  the  inflamma- 
tory  tissue  is  scraped  out  and  any  bony  scpta  are  broken  down.  The  nasofrontal 
canal  is  enlarged  as  much  as  possible,  and  the  anterior  ethmoidal  cells  broken 
down  with  a  curet. 

FOURTH  STEP. — A  large  rubber  tube  is  inserted  into  the  enlarged  naso- 
frontal canal  and  left  there  for  several  weeks. 

The  cxtcmal  wound  is  closed  and  allowed  to  heal  by  primary  intention. 

ADVANTAGES  AND  DISADVANTAGES.— Ballenger  (2)  comments  on  this 
procedure  as  follows : 

"Advantages  of  the  Operation. — The  advantages  of  this  method  of  operating  are: 
(1)  It  avoids  disiiguromcnt,  as  the  wound  heals  by  primary  intention;  (2)  the  fronto- 
nasal  canal  is  enlarged,  the  antorior  ethmoidal  cells  eradicated;  and  (3)  as  they  are 
invariably  involved  in  frontal  siiiusitis,  this  operation  is  advantageous,  because  they 
are  opened  and  drained  in  its  performanee. 

"DiSADVANTAOES  OF  THE  OpERATioN. — Relapse  occuTs  in  about  50  per  cent.  of  the 
cases,  because  the  curettoment  cannot  be  dono  thoroughly,  as  the  ethmoidal  cells  are 
not  accessible  through  the  frontal  wound.  Suppnration  of  the  scalp  has  been  reported 
and  the  operation  has  been  followed  by  sinusi  tis  on  tho  opposite  side.  Severe  intra- 
cranial  complications  ha  ve  hocn  reported.  ...  It  appears,  therefore,  that  this 
method,  while  apparently  very  simple,  is  sometini(»s  f()ll()wed  l)y  very  serious  8equelaB. 
In  view  of  these  facta,  it  is  usually  better  to  adopt  Kuhnt's  operation,  or  at  least  a 
combination  of  the  two." 
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These  last  2  operations,  the  Kuhnt  and  the  Hajek-Luc^  are  well  knowii  and 
widely  practiced,  and  are  given  here  for  comparison,  although  they  have  been 
Buperseded  by  the  more  modem  ones  which  precede  them.  These  more  extcnsive 
operations  have  aH  the  advantages,  enumerated  bj  Ballenger^  of  the  Hajek-Luc 
method,  and  they  minimize  the  disadvantages. 

I  8trongly  recommend  the  emplojment,  where  possible,  of  the  more  radical 
operations;  not  onIy  becanse  of  the  increased  probability  of  a  cnre,  bat  also  be» 
canse  the  period  of  convalescence  is  shortened  and  the  possibilitj  of  fatal  or 
even  serious  complications  is  diminished. 
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SURGEEY  OF  THE   MOUTH,   TONGUE,   SALIVARY   GLANDS 

AND   PHARYNX 


CHAPTER   V 
SUBGEBT  OF  THE  MOUTH,  TONGUE,  8ALIVAET  GLANDS  AND  PHAEYNX 

FOBBES    KaWKEB 


DIA0N08IS  OF  OPEKABLE  CONDITIONS  OF  THE  HOUTH,  TONOUE, 
SALI7ART  OLANDS,  AND  PHASYNX 

Initmmenta. — Tbe  instrumenta  used  in  the  diagnosis  of  operable  coaditions 
of  the  inoutb,  salivarv  glands,  tongue,  and  pharynx  are : 

LIOHT. — Direct  sunlight,  wEen  available,  is  to  be  preferred  to  anv 
of  the  artificial  lights.  The  convenience  of  the  amall  eleetric  light  bulb, 
wbich  may  be  used  either  as  a  head- 
light  or  as  a  light  whicb  can  be 
moved  about  in  the  patient'fl  mouth, 
BO  that  the  various  recesses  are  di- 
rectly  illuminated,  has  brought  thia 
light  into  general  favor.  The  street 
cnrrent  raay  be  used  witb  these 
lamps,  by  the  interposition  of  a 
rhcoatat,  for  examination  in  tbe  pa- 
tient'8  home.  S  m  a  1 1,  portable, 
pocket  light  batteries  wi!l  also  aup- 
ply  the  nece8sary  cnrrent.  With  a 
good  headligbt,  and  with  the  help  of 
a  cheek  retractor  and  a  tongue  de- 
presaor,  ali  the  oral  surfaces  cau  be 
thoroughly  inspected.     (Fig,  1.) 

MOUTH  GAG.— For  the  esamina- 
tion  of  adults,  a  mouth  gag  ia  not 
n8ually  neceaaarv.  In  ehildren  one 
is  often  serviceable.     Ilere  the  least 

formidable  one  is  the  beat.  A  cork  of  moderate  aize  anavera  the  pnrpoae  ex- 
(•eedingiy  well,  and  ia  not  a  disagreeable  objeet  for  the  chitd  to  bite.  A  string, 
)u)wever.  should  always  be  attacbed  to  tbe  cork  to  prevent  the  child  froiu  swal- 
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lowmg  it  during  the  stniggles  wbicb  may  folIow  the  attempt  at  examinatioD. 
For  routine  office  examinatioii,  either  a  piece  o£  8o£t  ivhite  wood,  aboiit  1  in. 
8quare,  which  can  be  sterilized  by  dipping  in  boiling  water,  or  one  of  the  firm 
rubber  gags  wliich  are  guttered  on  4  sides,  may  be  used.  A  string  shonld  alwaya 
be  attacbed  to  a  mouth  gag  of  this  kind.     To  forcibly  open  a  child'B  moutb 


\vitbout  inflicting  injiiry  to  the  teetb  or  giima  is  at  timea  a  difficult  mattcr. 
With  a  little  patience  on  the  part  of  the  examiner,  a  favorable  tirne  wi!I  occiir, 
as  \vhen  the  child  begins  to  cry,  and  a  cork  or  rubber  gag  may  then  be  intro- 
<hiccd.  This  is  follo\ved  hy  a  Gross  gag,  with  the  jaws  protected  by  aoft  rubber 
tubini'.  The  jaws  of  tho  gag  are  alowly  separated,  while  the  bead  is  kept  as 
stili  as  possible  by  the  assistant.     (Figs.  2  and  3.) 

METAL   FINOKK  PROTECTOB8  niay  be  Used,  if  desired,  in  the  čase  of  chil- 
dreii.     (Fig.  4.) 
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FINE  8JLVER  PBOBES  TVITH  BLUNT  END8  nre  iised  in  souiiding  the  ducta 
of  the  aalivarv  glands.  For  the  parotid  duct,  a  slender  probe  cnrved  to  aboiit 
■15°  at  K<i  in.  from  its  tip,  confonning  to  the  direction  of  tlie  duct,  is  of  advan- 
tage  whcn  »uninding  the  distal  inch  of  the  tube. 

A  SLKNDEB  FLEXIBLE  WHALBBONE  GUIDE  mav  occa8ionaIly  be  intro- 
duced  ali  the  way  up  the  duct  to  the  ghmd.  Foreign  bodies  may  be  detected  by 
ihrse  giiides.  It  is,  however,  at  timea  inipoasibte 
to  pet  anv  guide  or  probe  aH  the  way  up  the  duct, 
and  its  caliber  must  be  roughIy  judged  by  the 
salivarv  outflow  as  seen. 

BoDtme  Eramination  of  the  Honth  and  Fhar- 
ynx.  ^The  teeth  and  guma  are  inspected,  the 
oolor  and  conditioD  of  the  edge  of  the  gums  beiog 
oapcciaIly  noted. 

The  iloor  of  theniouth  anterior  to  the  tougue 
and  the  opcnings  of  the  salivarj  ducts  that  are 
thcre  preselit  are  inspected,  togetber  with  the 
eondition  of  the  freniim, 

The  flow  of  šaliva  is  observed, 

The  shape  and  aiirface  appearance  of  the 
tongiic  as  far  back  as  the  large  papillte  are  noted. 

\Vith  tho  tongue  depresaor  the  tongue  is 
pushcd  over  to  either  side,  and  the  aulciis  be- 
twccn  the  tongue  and  the  horizontal  ramiis  of  the 
jaw  ie  inspected. 

The  chcek  retractor  i  a  insertcd,  and  tho 
bticcal  aurface  of  either  cheek  is  examined. 

The  orifices  of  the  parotid  ducts  are  sought 
for  and  their  aalivary  outflow  observed. 

The  surface  appearance  of  the  pharvngeal  nicmbranes,  as  seen  through  the 
niouth,  ia  noted,  togcther  with  the  condition  of  tlic  tonsils,  of  the  soft  palato, 
and  of  the  roof  of  the  moutb, 

The  tip  of  the  tongue  is  graaped  with  a  small  clcan  napkin,  and  light  trac- 
tion  cxerted  on  it,  bringing  the  posterior  part  of  the  upper  surface  of  the  tongue 
into  view. 

The  index  finger,  over  which  a  fresh  thin  rubber  cot  bas  bcen  drawn,  is 
thon  introdiiccd  and  aH  snrfaccs  palpated. 

Tt  ia  of  distinct  help  to  have  the  othcr  hand  oxert  light  connter  pressnro  nut- 
side,  agaiiist  the  soft  tissuo,  whcn  exiiniining  the  floor  of  the  montli,  the  snbliii- 
giial  and  Bubniaxitiarv  rpgions,  the  tongue  aud  the  in ucou s  membrane  of  the  chcek. 

The  pharvnx  raav  alao  be  cxamincd  bv  meana  of  the  pharvngoacope  fcithcr 
the  diroot  image  or  invertcd  image  pharvngoscopeV 

Yankauer'a  phar\Tigoal  apeculum  is  of  distinct  advantage  in  examining  tho 
nppcr  part  of  the  pharynx.     (Fig.  6.) 


Fio.  7.— WBmHEAD'a  Modtb  Oao.  Fki.  8.— Coujhb'  Modis  Oas. 


FlO.    13. — OwATBllET-FaBaiISOH'B  MaOTB  Oao 
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SFSOIAL  INSTRDUENTB  USED  IN  OPEBATIONS   ON  THE  TONGUS. 

SALIVAR7  GLAND8,  THE  FLOOR  OF  THE  MOUTH  AND 

PHASYNX 

Kovth  Opeiier«.-~Gross'a,  Roser'8,  Koenig'3  or  Hister'8  mouth  openera  can 
be  JHserted,  prefcrably  between  soimd  teeth  (bicuapids  or  molars  if  possible). 

and  Bufficient  opening  se- 
ciired  so  that  a  mouth  gag 
can  be  adjusted.  The  rou- 
tine  iiae  of  hard  s  c  r  e  w  a 
or  wedges  is  iDndvisable: 
they  are  like]y  to  caiise 
fracture  of  one  or  more 
teeth. 

Koath    Gags. — The    op- 
erator will  be  governed  in 
the  selection  of  a  gag  by  the  fol  lowinp  coiisi^lerations : 

a.  The  part  of  the  iiionlh  whicli  is  to  be  operated  upon. 

b.  The  conditions  of  Rorreaponding  teeth,  i,  e. 
their  atrength  to  rcsist  tlie  fnrce  necessarv  to  secure  a 
autticient  oral  aperture.  The  presence  of  loose  teeth 
or  of  bridge  work  nmv  determine  in  great  measure 
where  tlie  foree  had  bost  bo  applied, 

C.  AVhere  tcoth  are  misising,  the  condition  of  the 
gnms  at  varioiia  points. 

The  handlea  of  moiitli  gags  used  durlng  operationa 
should  as  a  general  rule  bo  out  of  the  operator'a  way, 
and  there  should  be  no  bara  or  croaa  piecea  to  interfere 
with  the  free  movemcut  of  ali  instrumenta.  The  fol- 
Iowing  are  aniong  tho  moat  iiseful  mouth  gags  for 
theso  purposea; 

\Vhitehoad'3,  of  varioiia  sizes,  and  with  varlous 
attachmenta,  snch  aa  tongiio  depressora  and  uvula  re- 
traetora.     (Fig.  7.) 

Collina',  witb  or  withoiit  tongiie  deprcssor,     (Fig. 

»■) 

Janaen's,  with  ancathraia  tube  attuched.     (Fig.  9.) 

Murdofh'8.     (Fig.  10.) 

Gwathnioy-Fergn3on'8,  witli  ancatheaia  tube  at- 
tached.     (Figa.  11  and  12.) 

I)ei.hart'a.     (Fig.l-i.)  *^""  "e^h^I^or^''"" 

It  ia  uaua1ly  beat  to  open  tho  mouth  to  the  required 
extent  witli  one  of  the  mouth  opeucrs  tliat  ia  pnn-ided  with  flat  ]bws,  so  as  to 
diatribiite  tlio  pressure  as  evenly  as  poasible,  and  tlien  to  inaert  the  mouth  gai; 
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that  seems  beet  Buited  to  the  proposcd  operation.  The  jaw8  of  most  of  the  raouth 
gajjs  that  aro  made  at  presciit  are  provided  with  flat  or  corniguted  pieces  of  lead 
whoro  they  come  in  coutact  with  tlto  teeth,  in  ordcr  to  dimiiiish  the  likelihood  of 
chipping  or  brcaking  away  portions  of  thein.  Short  pieces  of  nihher  tiibing 
may  be  slipped  over  tho  jaws  so  as  to  giiard  stili  more  against  slipping. 

Toi^ne  DeprcMon. — Of  the  various  tongiie  depressors,  those  that  havo  ofFset 
handics  are  least  in  the  opcrator'B  way  (Tuerck's  right-  and  left-handed). 
(Kg.  15.) 


Fio.  16. — TintacK'i  Tonodi  DEFRiaooR. 


FlO,  16. — COLUNS'  TONOUE  FOECIPB. 


CIteek  BetraotoTB. — Of  tho  cheek  retractors,  T,iier's  is  an  excellent  ono.  A 
plain  blunt  medium  sized  siirgical  retractor  answera  very  well.     (Fig.  14.) 

Toi^^e  Traotors. — As  a  tongiie  traetor,  a  loop  of  heavy  silk  passed  through 
the  antcrior  part  of  the  tongiie  is  the  best.  The  after-diaturbance  in  the  tongue 
is  less  than  that  foIlowing  tho  application  for  a  similar  leiigtli  of  tirne  of  any  of 
the  80-CfiIIed  tongue  forcops. 

Tongne  Forceps. — Of  tho  tongiie  forccp.=i,  the  light  wei}ilit  Collins'  is  excel- 
Icut.     (Fig.  10.) 

Small  blnnt  silver  probes  or  fine  fiezible  wlialeboiie  gnides  for  mm  in  oper- 
ation on  tho  diicta. 

Other  Instramentt. — TTvpodcnnic  avringcs  and  ncedles;  scalpeb;  amooth 
and  mouse-toothed  anatomical  forceps;  straight  and  curvcd  scissors;  bhint  and 
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pointed  scissors  with  long  handles;  straight  and  curved  artery  forceps;  small 
mosquito  artery  forceps;  double  tenacula;  blunt  and  sharp  skin  retractors; 
curved  blunt  ligature  carriers;  small  trocar  and  cannula;  needles  and  needle 
holders;  small  rubber  drainage  tubing;  apparatus  for  sucking  šaliva  and  mucus 
out  of  the  mouth  during  the  operation. 

Instmincnts  Whcrc  Bone  Work  Is  Necessarj. — Gigli  8aw;  periosteal  ele- 
vator;  rongeur  forceps;  bone  forceps;  bone-cutting  forceps;  bone  drills;  bronze 
wire  and  wire^utting  forceps;  bone  curets;  bone  wax.^ 


METHOD  OF  ANESTHESIA 

Intra-oral  Operations. — The  following  methods  of  anesthesia  are  recom- 
mended : 

a.  For  short  operations  inside  the  mouth,  such  as  incising  a  localized 
abscess,  incising  the  mucous  membrane  over  a  sublingual  calculus  in  the  floor  of 
the  mouth,  removing  a  small  portion  of  tumor  from  the  tongue  or  microscopic 
examination,  etc,  local  anesthesia  with  4  to  10  per  cent.  novocain  solution, 
either  applied  to  the  mucous  membrane  or  injected  into  the  mucous  or  sub- 
mucous  tissue. 

b.  For  short  operations  where  local  anesthesia  is  not  desirable,  general 
anesthesia  through  the  tubes  attached  to  one  of  the  mouth  gags  ( Jansen^s, 
Gwathmey-Ferguson) . 

C.  For  operations  of  longer  duration  inside  the  mouth,  where  the  presence 
of  1  or  more  tubes  in  tho  mouth  does  not  interfcro  with  rapid  and  thorough 
work,  intratracheal  insufflation  anesthesia. 

d.  Where  ali  available  room  inside  the  mouth  is  indispensable  to  the 
operator,  and  where  the  danger  of  the  patient's  inspiring  blood  or  mucus 
during  the  operation  is  slight  or  negligible,  nasal  anesthesia  through  the  nasal 
tubes. 

a  Where  ali  available  room  inside  the  mouth  is  indispensable  to  the 
operator,  but  where  the  danger  of  the  patient's  inspiring  blood  and  mucus  is 
great,  general  anesthesia  through  a  previously  made  tracheotomj  wound.  This 
is  the  preferable  method  in  some  carcinomata  of  the  tongue  and  in  some  pharyn- 
geal  tumors.  • 

Extra-oral  Operations. — In  the  removal  of  submaxillary  or  parotid  glands 
and  in  preliminary  clearing  out  of  the  glands  of  the  neck  for  carcinoma  of  the 
tongue,  etc,  nasal  anesthesia  is  excellent.  The  tubes  are  out  of  the  operatorja 
way  and  so  is  the  anestlietist.^ 

In  suitablc  cases  rectal  anesthesia  induced  by  a  skilled  anesthetist  with  a 
trained  assistant  will  prove  to  be  of  distinet  help  to  the  operator. 

*An  instniments  should  be  sterilized,  of  course,  before  using. 

*For  the  technic  of  intratracheal  and  intranasal  anesthesia  the  reader  is  refened  to 
the  article  on  that  subject,  Vol.  I,  Chap.  III. 
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PBEPABATION  FOR  OPERATIONS 

Poflture  af  Fatient. — For  short  operations,  tne  '^head-low''  position  is  some- 
times  of  advantaga  The  dangers  of  inhaling  blood  and  mucus  are  thereby 
minimized.  The  congestion  of  the  vessels,  however,  which  occurs  in  this  posi- 
tion, especiallj  in  fuU-blooded  adults,  interferes  greatly  with  the  accurate 
recognition  of  anatomieal  strnctures.  For  extensive  dissections  this  posture  is, 
therefore,  not  favored.  For  most  of  the  operations  on  the  inside  of  the  niouth, 
the  position  of  the  patient  with  the  head  and  chest  slightlj  elevated  is  to  be  pre- 
ferred  as  giving  the  operator  the  best  angle  of  vision. 

Frevention  of  Inhalation  of  Blood  or  Mucus  During^  Intra-oral  Operations. 
— The  dangers  attendant  upon  this  occurrence  have  had  much  influence  in  the 
past  on  the  methods  adopted  by  various  operators  in  their  intra-oral  operations. 
With  well-trained  assistants  who  appreciate  the  importance  of  keeping  the 
laryngeal  way  clear  of  aH  blood  and  mucus,  an  operator  may  be  justified  in 
performing  many  of  the  intra-oral  operations  while  the  anesthctic  is  being 
given,  either  through  the  nasal  tube  or  through  the  tubes  ineorporated  in  the 
mouth  gags  for  this  purpose.  When  the  vascularity  of  the  parts  involved  is 
very  great,  the  intratracheal  method  of  anesthesia  is  a  safer  one. 

The  apparatus  for  aspirating  šaliva  and  bloody  mucus  from  the  mouth 
while  the  operation  is  in  progress  (see  Vol.  I,  Chap.  VII)  introduces  an  addi- 
tional  element  of  safety  in  intra-oral  operations. 

Oral  Asepsis. — Before  undertaking  any  operation  on  the  mouth,  or  one 
which  may  involve  the  removal  of  an  organ  communicating  with  that  cavity,  it 
is  essential  that  the  mouth  should  be  made  as  aseptic  as  possible.  Perfeet  oral 
asepsis  is  at  present  unattainable.  Much  may  be  done,  however,  to  limit  the 
number  of  organisms  present.  Carious  teeth  harbor  great  nurabers  of  bacteria. 
Thev  are  also  present  between  the  teeth,  between  the  gums  and  the  teeth,  be- 
twecn  the  gums  and  the  cheeks,  on  the  surface  of  the  tongue,  in  and  about  the 
tonsils,  behind  the  soft  palate,  and  in  the  various  recesses  of  the  pharyngeal 
mucous  membrane. 

First  of  ali,  the  services  of  a  dentist  should  be  secured  to  clean  out  and  fiU, 
either  temporarilv  or  permanently,  ali  areas  of  dental  caries  that  can  be  so 
treatcd.  C-arious  teeth  that  are  bevond  repair  should  be  extracted.  Ali  sharp 
edgos  of  teeth  should  be  sraoothed  off.  AH  tartar  should  be  removed  from  about 
the  teeth,  especially  at  their  bases.  When  this  has  been  accomplished,  attention 
must  be  directed  repeatedly  for  several  days  bofore  the  operation  to  the  moelian- 
ical  removal  of  portions  of  food  that  may  collect  in  the  month  and  of  the  great 
numbor  of  organisms  that  are  constantly  growing  in  the  localitics  above  mcn- 
tioned.  The  teeth  should  be  brushed  3  times  a  day  with  a  soji  tootli  brusli, 
using  a  mild  antiseptic  mouth  wash  or  dental  pasto.  The  upper  surface  of  the 
tongue  should  be  brushed  or  scraped.  Silk  floss  should  be  passed  bctweon  aH 
teeth  while  the  wash  or  saponified  paste  is  stili  in  the  mouth,  and  finally  the 
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mouth  should  be  well  rinsed  with  a  mild  solution  of  hydrogen  peroxid  (sav 
equal  parts  of  hydrogeii  peroxid  solution  U.  S.  P.  and  Ume  water).  If  these 
procedures  are  followed  after  each  meal,  the  niimber  of  growing  baetcrial 
colonies  will  be  greatly  diminished.  The  nostrils  and  pharynx  niay  be  spraved 
3  times  a  day  with  a  mild  antiseptic  solution  such  as  a  saturated  solution  of 
boric  acid.  If  the  gums  are  the  seat  of  Riggs'  disease,  this  process  should  re- 
eeive  appropriate  treatment  and  a  satisfactorj  condition  should  be  secured  be- 
fore  the  date  of  operation  is  set.  The  patient  should  not  be  in  a  dusty  at- 
mosphere  at  any  tirne  within  24  hours  of  the  operation.  Male  patients  should 
be  clean  shaven  on  the  day  of  operation.  A  mustache  is  likely  not  only  to  be 
in  the  operator's  way,  but  also  to  contribute  to  soiling  the  operative  field.  A 
few  minutes  before  the  operation  the  routine  method  previously  advoeated  for 
cleansing  the  mouth  should  be  carried  out.^ 

Where  an  operation  is  contemplated  that  will  involve  the  opening  of  large 
tracts  of  cellular  tissue  in  connection  with  the  mouth  (as  in  carcinoma  of  the 
tongue  with  removal  of  submaxillary  glands  and  in  extensive  neck  dissection ) 
as  an  additional  precaution  the  number  of  bacteria  taken  into  the  mouth  during 
the  24  hours  previous  to  the  operation  may  be  lessened  by  restricting  the  food 
to  such  sterilized  articles  as  boiled  water  for  df inking  purposes^  toast^  boiled 
eggs,  boiled  milk  and  coffee,  freshly  eooked  f ruit,  etc. 

Asepsis  of  Skin  and  Subcutaneons  Tissues. — Before  undertaking  any  of  the 
various  operations  for  extemal  salivary  fistulse  it  is  important  that  the  skin  and 
subcutaneons  tissues  around  the  fistulous  opening  shall  be  brought  into  as  good 
condition  as  possible.  This  is  especially  the  čase  where  end-to-end  suture  of  the 
divided  duct  is  contemplated.  The  excoriation  of  the  skin  and  the  chronic 
thickening  of  the  subcutaneons  tissues  dne  to  the  constant  bathing  of  them  by 
the  8alivary  stream  can  best  be  removed  by  protecting  them  against  the  šaliva 
through  the  application  of  a  salve,  which  should  be  both  waterproof  and  of  such 
firmness  that  it  will  not  perceptibly  soften  at  the  body  temperatura  An  oint- 
ment  v^hich  answers  this  purpose  admirably  is  made  up  as  follows: 

Zine  oxid  ointment  (U.  S.  P.) 4  oimces 

White  wax  1  ounce 

To  be  heated  and  thoroughly  mixed. 

This  ointment  should  be  heated  before  it  is  applied.  The  skin  should  be 
thoroughly  dried  aH  around  the  fistulous  opening,  and  the  ointment  then  im- 
mediately  applied.  The  šaliva  will  flow  over  this  ointment  without  melting  it- 
In  the  old  chronic  cases  it  will  probably  require  from  10  day8  to  2  weeks  of 
careful  treatment  with  this  salve  before  the  skin  and  subcutaneons  tissues  have 
retumed  to  an  approximately  normal  condition. 

^While  antiseptic  Bubstances  are  doubtless  beneficial  in  the  sterilization  of  the  oral 
cavitj,  irritation  of  the  buccal  mucous  membrane  maj  easilj  be  brought  about  by  too  strong  a 
solution  or  by  too  vigorous  brushing  of  the  teeth.  An  adequate  mechanical  removal  of  tha 
bacteria  is  of  more  importance  than  the  antiseptic  action  of  the  substances  used. 
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OPERATIONS  ON  THE  SAUVABV  GLANDS  AND  DUCTS 

CONGENITAI.  ABSEKOE  OF  ONfi  OB  MOBE  8AIJVABY  GIiANDS 

Congenital  absence  of  one  or  more  of  the  salivarj  glands  does  not  call  for 
operative  procedure. 

ABNOBMAIiLT  PLAOED  SAUVABT  GIiANDB 

An  abnomially  placed  salivary  gland  may  give  rise  to  an  unusual  swellmg. 
Its  removal  might  be  indicated  on  cosmetic  grounds.  The  condition  is  one  of 
extremo  raritj. 

The  operations  for  abnormallj  placed  orifices  of  salivary  glands  will  be  de- 
scribed  under  the  operations  for  fistul«  of  the  8alivary  ducts. 

BEOENT  INJUBIE8  TO  THE  8ALIVABY  GI«AND8 

\Vhen  an  injury  occurs  to  one  of  the  salivary  glands  on  its  buccal  surface,  a 
resulting  buccal  fistula  is  of  slight  importance.  Operative  attention  is  seldom 
required  at  the  time,  unless  there  is  a  complicating  hemorrhage.  Pressure  ap- 
pHed  in  the  wound  is  usually  sufiicient  for  the  railder  forms  of  hemorrhage. 
Where  a  large  vessel  is  cut  across  or  nicked,  and  it  is  found  impossible  to  pick 
it  up  in  the  wound,  the  ligation  of  that  vessel  might  be  called  for  at  its  point  of 
entrance  into  the  gland  (as  the  extemal  carotid  artery  where  it  enters  the 
parotid.  These  ligations  will  be  found  under  their  appropriate  headings 
(Lia:ation  of  Arteries  in  Continuitv,  Chapter  XI,  Vol.  1,  page  399).  When 
a  w()nnd  is  inflicted  on  a  8alivary  gland  on  its  cutaneous  surface,  the  opera- 
tive treatment  should  follow  the  usual  lines  of  wound  treatment  elsewhere, 
excfpt  that  primary  union  of  the  overlying  skin  is  8pecially  to  be  desired  on 
account  of  the  possibility  of  the  formati  on  of  an  extemal  8aHvary  fistula. 
Dcad  spaces  should  not  be  left  in  such  a  wound  to  collect  šaliva  and  pre- 
dispose  to  fistula.  After  appropriate  closure  of  the  wound,  the  jaw  should 
be  imtnobilizcd  during  the  healing  process.  Fluid  food  should  be  given  through 
a  tube. 

BEOENT  INJUBIE8  TO  THE  8AIiIVABY  DUOTS 

An  injury  inflicted  to  one  of  the  salivary  ducts  on  its  oral  side,  resulting  in 
tlie  formation  of  a  8alivary  fistula  in  the  mouth,  does  not  call  for  special  oper- 
ative interference,  for  the  exact  location  in  the  mouth  of  the  opening  of  any 
of  the  8alivary  ducts  does  not  seem  to  be  of  importance. 

An  injury  inflicted  on  one  of  the  salivarv  ducts  on  its  cutaneous  surface, 
which  results  immediately  in  an  external  salivary  fistula,  mav  call  for  operative 
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interference.  The  divided  ends  of  the  diicts  should,  if  possible,  be  coapted  and 
sutured  with  fine  chromicized  catgiit,  the  stitches  not  penetrating  the  dnct 
lumen,  however,  for  fear  of  sub8equent  caleulus  forraation.  The  jaw  should  be 
immobilized  and  the  patient  fed  through  a  tube.  If,  in  such  a  wound,  the 
mucous  membrane  of  the  cheek  also  has  been  opened,  as  in  a  penetrating  štab 
\vound,  the  wound  in  the  mucous  membrane  may  be  left  partiallj  open,  while 
the  skin  is  carefully  sutured,  so  that  in  the  event  of  the  duct  not  uniting,  the 
šaliva  may  be  discharged  into  the  mouth  through  the  mucous  wound.  Should 
an  extemal  fistula  form,  which  does  not  close  as  the  wound  heals,  an  appropriate 
operation  will  have  to  be  performed.  This  condition  is  found  usually  only  in 
wounds  of  the  parotid  duct.  The  operative  procedures  indicated  will  be  de- 
scribed  under  Fistulse  of  the  Salivary  Ducts. 

BEMOVAI.  OF  FOBEIGN  BODIES  IN  8ALIVABT  DUCfFB 

If  protruding  from  the  orifices  of  the  ducts,  foreign  bodies,  such  as  bristles, 
fish-bones,  hard  particles  of  food,  etc,  may  be  seized  with  forceps  and  with- 
drawn.  When  imbedded  in  the  duct  beyond  its  orifice,  an  attempt  may  be  made 
to  milk  the  object  back  along  the  duct.  This  procedure,  however,  is  U8ually 
unsuccessf ul,  and  the  duct  has  to  be  opened  for  the  removal  of  the  foreign  body. 
The  appropriate  operatioiis  for  incising  the  various  ducts  are  described  under 
Removal  of  Caleulus  of  the  Salivary  Ducts. 

ACUTE  INFEOTIONS  OF  THE  SALIVABY  aiiANDB 

1.  Sublingnial  Oland. — Acute  purulent  infection  of  the  sublingual  gland 
alone  is  rarely  met  with.  A  few  cases,  however,  have  been  described.  The 
abscess  should  be  incised  through  the  mouth  in  the  long  axis  of  the  gland,  and 
the  wound  either  left  wide  open  or  preferably  lightly  packed  with  gauze  for 
from  24  to  36  hours.  After  this,  hourly  rinsing  with  a  mild  antiseptic  solution, 
such  as  saturated  boric  acid  solution,  will  promote  prompt  healing. 

2.  Subinaxillary  Oland. — Acute  purulent  infection  of  the  8ubmaxillaTy 
gland  requires  prompt  incision  on  account  of  the  tendency  of  the  inflammatory 
process  to  rapidly  affect  the  cellular  tissues  of  the  neck.  If  unrelieved,  edema 
of  the  glottis  mav  supervene,  necessitating  prompt  tracheotomy.  A  very  liberal 
incision  should  be  made  from  the  cutaneous  surface  well  into  the  substance  of 
the  gland,  parallel  to  and  just  below  the  ramus  of  the  jaw,  avoiding,  if  possible, 
the  facial  arterv  at  the  posterior  edge  of  the  gland.  Should  the  facial  arterv  be 
cut,  it  is  a  mistake  to  pack  the  wound  tightlv  to  stop  the  bleeding,  The  divide<l 
ends  should  be  ligated.  The  deep  fascia  should  be  divided  to  the  full  extent  of 
the  incision,  thus  relieving  pressure.  The  woimd  should  be  verv'  Hghtly  packed. 
Should  the  presenee  of  a  foreign  bodv  in  the  gland  or  in  the  duct  be  suspected. 
earoful  soareh  should  be  made  for  it.  (Fig.  17.) 

3.  Parotid  Oland. — Acute  secondary  suppurative  infections  of  the  parotid 
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^land  are  not  unconunon.  The  pus  ia  usua1Iy  deep  in  tho  salivar^  portion  of 
the  gland  or  in  the  lymphatic  gland  situated  vithiii  the  parotid.  Incision  is 
made  over  the  most  prominent  part  of  the  brawny  area  in  the  same  line  as  that 
of  the  facial  nerve  fibers.  The  capsule  of  the  gland  ia  divided  to  the  full  extent 
of  the  woiind  in  order  to  relieve  the  pressure.  Incision  ghould  bo  made  at  an 
early  date  to  prevent  the  spread  of  the  infiammatorv  procesa  to  the  deep  interna! 
part  of  the  parotid,  whicb  reachea  almost  to  the  pharjngeal  wall.    If  this  deep 


Pahotid  Abbcbss. 


portion  of  the  parotid  becoraes  infected,  the  procesa  may  extend  rapidly  to  the 
ccllular  tisane  of  the  neck,  owiDg  to  the  abscnce  of  anv  denae  limitiiig  membrane 
to  the  giand  in  this  locaiity.     (Fig,  18.) 

An  absccss  may  ruptiire  into  the  auditory  canal  or  the  pus  may  burrow 
down  into  the  mediaBtiniim  or  upward,  canaing  tlirombosia  of  the  iiitemal  jugu- 
lar  vein  and  of  the  lateral  sinus,  with  intracranial  sepais. 


OHBOHIC  INFEOTIONS  OF  THE  BAIJVASY  OIiAHDB 

The  removal  of  the  aiiblingual  or  8ubmaxiIIary  gland  ia  at  times  indicated 
for  8  chronic  inflammatory  procesa  (Kuetner's  disease)  vhich  goes  on  to  the 
prodiiction  of  connective  tiasue  with  minute  abscesaea  scattered  throiigh  the 
pland.  The  removal  of  thcse  glands  ia  described  under  Removal  of  Sublingual 
or  Submaxillary  Gland  with  Calcuhia. 

The  removal  of  the  sublingual,  8ubma2illary,  or  parotid  glands  may  alao  be 
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required  for  chronic  enlargement  interfering  with  function  in  the  so-called 
Mikulicz'  disease  or  svndrome. 


BEMOVAL  OF  CALOULUB  OF  THE  8AIJVABY  GLAKDS  OB  DUOTS 

EbMOVAL  OF  CaLCULUS  OF  SUBLINGUAL  GlAND  OK  SuBLINOUAL  DuCT 

1.  Eemoval  of  the  Calculus  Through  the  Houth  by  Simple  Incision  of  the 
Gland  or  Duct  over  the  Calcnlns. — This  operation  is  suitable  for  a  calculus  in 
the  siiblingnal  duct,  or  in  the  sublingual  gland  where  the  calculus  is  not  firmlj 
imbedded  in  the  gland  tissue.  (If  finnly  imbedded  in  the  gland  tissues,  it  is 
best  to  remove  the  gland  itself  with  the  calculus.)  The  lingual  nerve,  a  branch 
of  the  inferior  niaxillary  division  of  the  fifth  nerve,  runs  on  the  median  side 
of  the  sublingual  gland.  The  instruments  to  be  used  are :  mouth  gag,  scalpel, 
arterj  clamps,  scissors,  blunt  forceps,  hypodermic  sjringe. 

After  novocainizing  (4  per  cent.  solution)  the  portion  of  the  gland  directljr 
over  the  calculus,  a  straight  incision  is  made  in  the  long  axis  of  the  gland  over 
and  down  to  the  calculus,  which  is  then  seized  with  blunt  forceps  and  extracted, 
whole  if  possible.  Bleeding  points  are  tied  with  plain  catgiit.  The  wound  is 
left  open.  Injury  to  the  lingual  nerve  should  be  avoided.  It  may  be  followcd 
by  loss  of  sensation  of  the  anterior  half  of  that  side  of  the  tongue.  If  the  gland 
substance  be  left  in  a  ragged  condition,  a  re-formation  of  the  calculus  may 
occur* 

2.  Eemoval  of  Calculus  in  the  Sublingual  Olaiid  Through  the  Houth,  Together 
with  the  Sublingual  Oland. — When  a  sublingual  calculus  is  firmly  imbedded  in 
the  gland  tissue,  it  is  best  to  remove  it  with  the  gland.  The  sublingual  gland 
rests  on  the  mylohyoid  muscle.  To  its  median  side  are  the  lingual  nen^e  and 
the  duct  of  the  submaxillary  gland  (Wharton's) .  Behind,  the  gland  is  in  rela- 
tion  with  the  deep  part  of  the  submaxillary  gland.  General  anesthesia  is  used 
through  the  nasal  tubes.  The  instruments  to  be  used  are:  mouth  gag,  scalpel, 
curved  blunt  scissors,  artery  clamps,  double  tenacula  for  holding  up  the  gland, 
a  square  napkin  of  gauze  for  the  assistant  to  grasp  the  tongue  and  hold  it  over 
to  the  opposite  side,  the  salivary  suction  apparatus,  if  desired. 

While  the  tongue  is  held  over  to  the  opposite  side,  the  mucous  membrane 
is  divided  in  the  long  axis  of  the  gland  and  peeled  back  by  blunt  dissection,  ex- 
posing  the  gland,  which  is  seized  and  held  up  by  a  double  tenaculum.  The  as- 
sistant pushes  up  the  floor  of  the  mouth  directly  under  the  gland,  and  the  gland 
v^ith  the  contained  calculus  is  enucleated  from  its  bed  with  the  curved  scissors. 
Čare  is  to  be  taken  not  to  injure  the  lingual  nerve  on  the  median  side  of  the 
gland  and  Wharton's  duct.  The  mucous  membrane  of  the  mouth  is  left  to  falJ 
into  the  hole  made  by  the  removal  of  the  gland.  Frequent  use  should  be  made 
postoperatively  of  a  mild  mouth  wash.  If  the  lingual  nerve  is  injured,  loss  of 
sensation  of  the  anterior  half  of  the  tongue  on  that  side  may  result.  If 
Wharton's  duct  is  injured,  there  v^ill  probably  be  no  permanent  ill  effect.    If 
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the  dissection  is  a  blunt  one,  the  division  behind  hetween  the  sublingual  and 
8ubmaxillary  gland  would  be  recognized.  If  a  portion  of  the  8iibmaxillary 
should  be  inadvertently  removed  with  the  sublingiial,  it  is  probable  that  no 
permanent  bad  effect  will  be  noticed.  Siibsequent  cellulitis  of  the  floor  of  the 
mouth  is  best  avoided  by  leaving  the  wound  open.  The  loss  of  the  sublingual 
gland  seems  to  exert  no  appreciable  influence  on  salivary  digestion. 

Removal  of  Calculus  of  Submaxillaby  Gland  or  Submaxillaby  Duct 

Eemoval  of  Calculus  of  Subinaxillary  Wharton'8  Duct. — The  superficial 
position  of  the  submaxillary  duct  permits  of  the  removal  of  a  calculus  imbedded 
in  it  through  the  mouth.  The  duct  is  about  2  in.  long,  and  its  wall8  are  quite 
thin.  The  duct  is  crossed  by  the  lingual  nerve  at  the  anterior  border  of  the 
hvoglossus  muscle,  U8ually  close  to  the  anterior  border  of  the  submaxillary 
gland.  The  instruments  used  are:  scalpel,  artery  clamps,  scissors,  mouse- 
toothed  forceps,  hypodermic  syringe.  Under  local  anesthesia  (4  per  cent. 
novocain),  an  incision  directly  over  the  calculus  is  made  in  the  long  axi8  of  the 
duct,  to  prevent  injury  to  the  lingual  nerve.  The  calculus  is  seized  with  the 
forceps  and  extracted.    The  wound  is  left  open. 

Semoval  of  Calcnlns  of  Siibmaxillary  Gland  Through  the  Mouth. — This  op- 
eration  is  not  to  be  advised  unlcss  the  stone  is  very  superficial.  This  is  unusual. 
The  superficial  calculi  are  usually  located  in  Wharton'8  duct. 

Semoval  of  Submaxillary  Gland  with  Contained  Calculus  Through  the  Mouth. 
— This  operation  is  not  considered  safe  on  account  of  the  depth  of  the  gland, 
the  dangers  of  v^ounding  the  facial  artery  bclow,  and  the  lingual  and  hypoglossal 
nerves,  whose  location  is  apt  to  be  obscured  by  capillary  oozing. 

Semoval  of  Calculus  of  Subinaxillary  Gland  Through  the  External  Eoute. 
— The  removal  of  the  calculus  alone,  without  the  gland,  through  this  route, 
while  feasible,  is  not  to  be  preferred  unless  there  are  local  or  general  conditions 
to  contra-indicate  a  more  extensive  operation.  Where  there  is  associated  abscess 
or  purulent  infection  of  the  cellular  tissue  in  the  submaxillary  triangle,  or 
where  rapid  removal  of  the  calculus  and  thorough  drainage  of  the  submaxillary 
region  are  required,  this  operation  is  indicated.  The  position  of  the  facial 
artery  at  the  posterior  part  of  the  gland  and  of  the  lingual  and  hypoglossal 
nerves  is  to  be  kept  in  mind.  The  instruments  required  are:  mouth  gag, 
scalpel,  artery  forceps,  sharp  and  blunt  retractors,  scissors,  blunt  forceps  to 
seize  calculus,  sharp  spoon.    General  anesthesia  through  nasal  tube  is  indicated. 

Incision  is  made  over  the  most  prominent  part  of  the  infected  mass  in  the 
submaxillary  triangle,  and  deepened  until  the  gland  is  roaehed.  With  the 
mouth  gag  in  position,  the  assistant  depresses  the  submaxillarv  gland  from  the 
moufh,  and  the  operator  incises  the  gland  dircctlv  over  the  ealciihis,  which  is 
then  grasped  by  blunt  forceps  and  delivered.  Anv  necrotio  irland  tissue  is 
curetted  out  by  spoon.  Ali  the  tissues  are  left  open  to  drain,  the  operator  hav- 
ing  satisfied  himself  that  the  incision  is  sufficientl v  aiiiple  for  adeqiiate  drainage. 
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The  incision  may  be  further  extended  into  the  cellular  tisaue  of  the  neck  if 
greater  relief  frora  tension  be  desired.  Insufficient  relief  of  tension  may  be  fol- 
lowed  by  the  spread  of  the  cellulitis  to  the  region  of  the  glottis,  necessitating 
tracheotomy  later.  An  external  salivarv  fistula  may  form.  Re-formation  of 
the  calculus  is  not  unlikely,  imless  the  snbraaxillary  gland  is  so  necrotic  that 
eomplete  destriiction  of  the  gland  tissue  occurs. 

Semoval  of  Calculns  of  Subinaxillary  Gland,  Together  witlL  the  Oland,  by  £x- 
temal  Eoute. — A  calculus  imbedded  in  the  gland  tissue,  not  associated  with  ab- 
scess  or  cellulitis  in  the  submaxillary  triangle,  should  be  removed  together  with 
the  gland.  The  position  of  the  facial  artery,  at  the  posterior  edge  of  the  gland, 
and  of  the  lingual  and  hypoglo8sal  nerves,  is  to  be  kept  in  mind.  The  gland  bas 
a  deep  process  which  extends  forward  and  inward  above  the  mylohyoid  muscle. 
The  instruments  to  be  used  are :  mouth  gag,  scalpel,  retractors,  tissue  forceps, 
scissors,  artery  clamps,  double  tenacula,  needle  holders  and  needles.  General 
anesthesia  through  nasal  tubes  is  indicated. 

An  incision  is  made  parallel  to  the  lower  border  of  the  jaw  and  directly 
below  it,  corresponding  to  the  length  of  the  submaxillary  gland.  The  tissues  are 
divided  down  to  the  gland.  The  mouth  gag  is  inserted  and  f rom  the  mouth  the 
assistant  puslies  down  the  gland  toward  the  operator.  The  gland,  with  con- 
tained  calculus,  is  lifted  up  by  a  double  tenaculum,  and  by  blunt  dissection  the 
niass  is  gradually  enucleated ;  its  relation  with  the  mylohyoid,  styloglossu8,  and 
hvoglossus  muscles,  and  with  the  facial  artery  posteriorly,  being  recognized. 
Wharton's  duct  is  divided  at  its  ooraraencement  and  left  in  the  wound.  The 
mucous  membrane  of  the  floor  of  the  mouth  should  not  be  broken  into.  A  rub- 
ber  tissue  drain  is  left  in  the  wound. 

Removal  of  Calculus  of  the  Parotid  Gland  or  Parotid  Duot 

Semoval  of  Calculus  Imbedded  in  the  Bnccal  Fortion  of  the  Parotid  Dnct. 

— The  buccal  portion  of  the  parotid  duct  is  from  ^^  to  %  in.  long.  It  is  the 
portion  wliicli  extends  from  the  edge  of  the  masseter  muscle,  through  the  bucei- 
nator,  to  the  opcning  on  the  buccal  surface  of  the  cheek  opposite  the  second 
upper  molar  tooth. 

The  instruments  required  are:  appropriate  mouth  gag,  cheek  retractor, 
scalpel,  arterv  clamps,  tissue  forceps,  hvpodermic  syringe,  and  needles.  Local 
anesthesia  (4  por  ceut.  novocain  solution)  is  employed. 

Counter-pressure  beinu:  made  on  the  outside  of  the  cheek,  the  anesthetic  is 
injected  into  the  buccal  tissues  directlv  over  the  calcuhis  and  the  incision  made 
in  the  lonp:  axis  of  the  duct  onto  the  calculus,  which  is  then  extracted.  The 
wound  is  left  wide  open.  Tf  an  internal  salivarv  fistula  forms  at  the  site  of 
incision,  it  is  of  no  consequcnce.  A  mild  antiseptic  mouth  wash  should  bfe  used 
everv  2  hours  until  healinir  is  well  under  wav. 

Removal  of  Calculus  Imbedded  in  the  Masseteric  Portion  of  the  Parotid  Duct. 
— The  masseteric  portion  of  the  duct,  \vhich  runs  from  the  anterior  edge  of  the 
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parotid  gland,  Iying  on  the  masseter  muscle,  as  far  as  its  anterior  edge,  is  about 
iy2  in.  long.  In  its  posterior  portion  it  receives  the  duct  of  the  accessorjr 
parotid  gland.  The  course  of  the  duct  corresponds  approximately  to  the  middle 
third  of  a  line  drawn  between  the  lower  portion  of  the  external  auditorj  meatus 
and  the  middle  of  the  upper  lip.  The  duct  wall  is  thick.  Its  diameter  is  about 
%  in.  It  has  branches  of  the  facial  nerve  both  helow  and  above  it.  Above  it  is 
the  transverse  facial  artery. 

The  instruments  required  are:  scalpel,  scissors,  mo8quito  arterv  forceps, 
fine  tissue  forceps,  small  sharp  retractors,  fine  curvcd  needles,  and  needle  holder. 
Local  anesthesia  (4  to  10  per  cent.  novocain  solution)  or  general  anesthesia 
through  nasal  tubes  may  be  employed. 

Incision  is  made  in  the  line  of  the  duct  through  the  skin  and  superficial 
fascia  and  through  the  duct  wall  onto  the  calculus,  which  is  then  seized  with 
forceps  and  withdrawn.  The  presence  of  anv  stricture  in  the  proximal  or  dis- 
tant  part  of  the  duct  should  be  ascertained.  If  prescnt,  it  should  be  dilated  by 
the  introduction  of  probes  of  incrcasing  caliber.  The  edges  of  the  divided  duct 
should  be  accurately  coapted  with  fine  chromicized  catgut  sutures,  which  do  not 
penetrate  the  lumen.  The  skin  and  superficial  fascia  should  be  brought  together 
and  sutured  for  primary  union.  The  jaw  should  be  immobilized  for  several  day3 
to  promote  primary  union  of  the  skin.  Food  should  be  given  through  a  tube. 
Inaccurate  coaptation  of  the  divided  edges  of  the  duct  or  faultv  union  from 
necrotic  edges  may  result  in  the  formation  of  an  cxternal  salivary  fistula- 
Should  this  occur,  suificient  tirne  should  be  given  for  wound  contraction  in  the 
hope  that  the  fistula  will  graduallv  close,  before  rcsorting  to  a  plastic  operation. 

Bemoval  of  Calculus  Imbedded  in  the  Glandular  Portion  of  the  Parotid  Duct. 
— Calculi  situated  in  the  glandular  part  of  the  parotid  duct  are  rcmoved  in  the 
same  way  as  those  situated  in  the  masseteric  portion,  exccpt  that  the  gland  tis- 
sue is  divided  over  the  duct  before  the  duct  is  incised.  After  the  calculus  is  re- 
moved,  the  distal  part  of  the  duct  should  be  probcd  for  stricture.  The  edges  of 
the  incision  in  the  duct  are  similarly  sutured,  and  the  gland  tissue  over  it  ap- 
proximated  by  deep  sutures  to  prevent  the  formation  of  dead  spaces  in  which 
8alivary  puddles  may  form.  The  overlying  skin  is  accurately  sutured  for  pri- 
mary  union. 

Semoval  of  Calculus  in  Parotid  Gland. — Ilere  the  removal  of  the  calculus 
alone  is  indicated  on  account  of  the  facial  nerve  filaments  that  perforate  the 
parotid.  General  anesthesia  is  used  through  the  nasal  tubes.  The  instruments 
used  are:  scalpel,  arterv  clamps,  probe,  scissors,  small  sharp  retractors,  tissue 
forceps,  needles  and  needle  holder. 

The  skin  incision  is  made  parallel  to  the  course  of  the  facial  nerve  fibers 
over  the  calculus.  It  is  dc('j)en(Ml  through  the  gland  until  the  calculus  is  ex- 
posed.  The  calculus  is  reinovcd  \vitli  foivcps.  If  firinlv  imboddecl,  a  little  of 
the  surroimding  parotid  tissuo  lind  bcst  be  reinoved  hv  a  clran  scalpcd  dissection. 
Unless  there  has  been  sonio  intlainniatorv  involvement  of  the  parotid,  the  wound 
may  be  closed  without  drainauc  čare  being  takcn  tliat  no  po(?kets  are  Icft  for 
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salivarj  puddles.  Accurate  skin  apposition  should  be  made  in  the  bope  of  ob- 
tainlng  primary  union  and  avoiding  an  external  Balivary  fistula.  The  after- 
treatment  should  be  as  previousIy  stated  for  a  calculus  in  the  glandular  part  of 
the  duct. 

BEMOVAIi  OF  0T8TS  OF  THB  BAUVART  OLANDB  OB  DUOTS 

Bemoval  of  Cysts  of  Subling^al  Oland  or  Duct— A  cy8t  of  the  sublingual 
gland  or  of  one  of  its  ducts  (one  of  the  forms  of  the  so-called  **ranula'')  raay  be 
treated  through  the  mouth  in  1  of  3  ways:  (a)  By  simple  incision  through  the 
most  prominent  part  of  the  ey8t,  after  the  local  application  of  novocain  solution 
to  it.  This  will  be  curative  in  only  a  very  small  percentage  of  the  cases.  (b) 
By  removal  of  the  upper  wall  of  the  cy8t  by  trimming  away  the  loose  epithelium 
after  the  incision  of  the  cyst.  This  will  give  a  somewhat  greater  percentage  of 
cures  than  the  first  method.  (c)  By  blunt  dissection  and  removal  of  the  cyst 
wall.  In  this  method  general  anesthesia  through  nasal  tubes  is  preferable. 
This  procedure  should  be  curative. 

Semoval  of  Cjits  of  Siibmazillary  Oland  or  Dnct. — A  submaxillary  ranula 
that  bulges  into  the  mouth  may  be  treated  by  removal  of  that  part  of  the  cyst 
wall  which  projects  into  the  oral  cavity,  followed  by  the  suturing  of  the  raw 
edge  to  the  mucous  membrane  directly  around  it,  and  by  cauterization  of  the 
remaining  base  of  the  cy8t,  aH  under  IooaI  anesthesia.  Should  the  condition 
recur,  the  removal  of  the  submaxillary  gland  through  the  external  route  should 
be  carried  out  (see  page  224).  A  cy8t  of  the  submaxi]lary  gland  which  bulges 
extemally  should  be  enucleated  by  the  extemal  route.  Freedom  from  recur- 
rence,  however,  can  only  be  assured  by  the  removal  of  the  gland  together  with 
the  cyst  as  already  described. 

Semoval  of  Cjnti  of  Farotid  Oland. — Cysts  of  the  parotid  are  usually  com- 
ponent  parts  of  tumors  of  the  parotid.  Their  operative  removal  is  described 
under  removal  of  the  parotid.  The  removal  of  an  ecchinococcus  cyst  should  be 
carried  out  along  the  lines  laid  down  for  the  Enucleation  of  Benign  Tumors  of 
the  Parotid. 

BEMOVAI«  OF  TUMOBB  OF  THE  8AIJVABY  GIiANDB 

Removal  of  Tumors  of  the  Sublingual  Glaio) 

Primary  tumors  of  the  sublingual  gland  proper  are  rare.  When  the  sub- 
lingual gland  is  affected  by  tumor  growth,  it  is  usually  by  secondary  extension 
from  a  malignant  tumor  of  the  tongue  or  floor  of  the  mouth  and  the  removal  is 
made  with  the  original  growth.  For  the  removal  of  a  benign  tumor  of  the  sub- 
lingual gland)  see  Removal  of  Sublingual  Gland  with  Calculus. 

Kemoval  of  Tumors  of  the  Submaxillary  Gland 

The  tumor  is  removed  with  the  submaxillary  gland  (see  Removal  of  Sub- 
maxillary  Gland  with  Calculus). 
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Removal  of  Tumors  of  THE  Paeotid  Glakd 

1.  Enncleation  of  Benign  Tumon. — The  Instruments  required  are:  scal- 
pel,  artery  forceps,  tissue  forceps,  sharp  and  blunt  retractors,  straight  and 
curved  scissors,  probe,  ligature  carriers,  needles  and  needle  holder.  General 
anesthesia  is  used. 

When  the  tumor  is  of  small  or  moderate  size,  incision  is  made  over  its  most 
prominent  part  in  the  line  of  the  facial  nerve  fibers.  When  the  capsule  is 
reached,  it  is  separated  f  rom  the  surrounding  glandular  tissue  by  blunt  dissec- 
tion.  Fairljr  free  bleeding  must  be  ex- 
pected.  Each  bleeding  point  must  be 
separately  caught  with  mosquito  clamps 
and  later  tied  with  fine  plain  catgut, 
oozing  to  be  eontrolled  by  hot  pad  pres- 
sure.  When  the  tumor  is  enucleated,  it 
is  important  to  spend  some  time  in  secur- 
ing  a  dry  field.  The  neighboring  parotid 
tissue  crQwding  into  the  hole  left  by  the 
removal  of  the  tumor  will  obliterate  it  to 
a  marked  degree.  It  is  not  advisable  to 
put  approximating  sutures  through  the 
gland  tissue  or  into  its  capsule.  Wben 
hemostasis  is  satisf actory,  the  skin  edges^ 
together  with  the  subcutaneous  fatty  tis- 
sue, are  carefully  approximated  with  fine 
blaek  silk  sutures  and  provision  made  in 
bandaging  for  moderately  firm  pressure 
over  the  wound^  thus  diminishing  the 
probability  of  the  formation  of  an  intra- 
glandular  blood-clot  and  later  of  a  sali- 

varv  fistula.  The  skin  sutures  had  best  be  left  in,  if  possible,  for  8  to  10  days, 
and  light  pressure  with  bandage  kept  up  for  another  week.  A  subcuticular 
suture  may  be  used,  but  it  is  important  to  bring  the  whole  of  the  subcutaneous 
fatty  layer  in  apposition  over  the  wound  in  the  gland.  The  escape  of  a  few 
drops  of  šaliva  between  the  stitches  in  the  first  few  dressings  does  not  neces- 
sarilv  indicate  the  establishment  of  a  salivary  fistula. 

For  large  benign  tumors,  owing  to  the  fact  that  they  often  grow  downward 
and  outward,  a  curved  flap  incision  is  advantageously  used,  starting  a  little 
anterior  to  the  lobule  of  the  ear  and  following  the  posterior  and  inferior  borders 
of  the  aseending  and  horizontal  ramus  of  the  jaw.  On  reflecting  such  a  flap 
on  to  the  cheek,  the  skin  and  subcutaneous  fatty  layers  alone  are  dissected  up, 
Icaving  the  facial  nerve  fibers  on  the  parotid  or  on  the  growth.  The  capsule  of 
tho  tumor  is  then  located  and,  bv  blunt  dissection,  the  parotid  gland  tissue  is 
pushed  aw£y  f  rom  it,  careful  hemostasis  being  followed  out  as  previously  stated. 


Fio.  19. — Incision  fob  Labob  Bbnion  Tu- 
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Judicious  use  maj  be  made  here  of  that  valuable  method  of  dissection  in  which, 
after  getting  the  separation  well  under  way  in  one  plače,  and  the  capillary  ooz- 
ing  in  that  part  controlled  by  pad  pressure,  an  adjoining  part  of  the  tumor  is 
similarlj  attaeked,  retum  being  made  in  a  few  minutes  to  the  first  arca,  where 
the  field  will  be  found  comparatively  dry  and  ready  for  deeper  dissection.  In 
this  way  the  outlining  dissection  will  proceed  withont  wa8te  of  tirne,  the  smaller 
vessels  being  clamped  aiid  tied  as  seen.  The  deep  part  is  thus  left  for  the  last, 
where,  with  an  open  wound  and  the  tmnor  mass  held  to  one  side,  the  deep  vessels 
can  most  clearly  be  recognized  and  dealt  with.  Where  the  facial  nerve  fibers 
can  be  recognized  running  directly  over  the  capsule  of  the  tumor,  they  can  be 
lifted  up  with  some  surrounding  cellular  tissue  to  prevent  the  bruising  of  their 
nutrient  vessels,  or  gently  pushed  out  of  the  way  upward  and  toward  the  base 
of  the  flap.  If,  after  careful  hemostasis,  any  dead  spaces  are  found,  they  should 
be  drained,  preferably  by  small  pieces  of  rubber  tissue  lightly  smeared  with 
storile  white  vaselin.  The  skin  flaps  are  to  be  sutured  together  with  the  sub- 
cutaneous  tissue,  avoiding  the  facial  nerve  fibers.     (Fig.  19.) 

The  method  in  which  the  timaor  is  first  split  open  and  removed,  without 
its  capsule,  is  not  to  be  recommended.  The  removal  of  the  capsule,  which 
bas  then  to  be  undertaken,  is  apt  to  be  associated  with  much  freer  bleed- 
ing,  apparently  from  the  venous  engorgement  that  follows  relief  from 
pressure. 

2.  Complete  Eemoval  of  the  Farotid  Oland  for  Mali^^ant  Tumors. — The  paro- 
tid  is  somewhat  saddle-shaped  astride  the  posterior  edge  of  the  ascending  ramus 
of  the  lower  jaw,  the  external  part  being  spread  out  over  the  masseter  muscle, 
the  intemal,  somewhat  wedge-8haped,  reaching  almost  to  the  mucous  membrane 
of  the  pharynx.  The  superficial  part  is  covered  by  the  unyielding  deep  cervical 
fascia.  The  intemal  part  bas  a  very  thin  covering.  Lymphatic  glands  are  situ- 
ated  on  the  parotid  as  well  as  in  the  substance  of  the  gland  and  along  the  ex- 
ternal  carotid  artery  during  its  course  through  the  parotid.  During  the  extra- 
capsular  removal  of  the  parotid  gland  the  following  structures  will  be  divided : 
The  external  carotid  artery,  branches  of  the  posterior  auricular  artery  to  the 
parotid,  the  superficial  temporal  artery  and  its  branch,  the  transverse  facial, 
the  temporal  and  internal  maxillary  veins,  the  posterior  auricular  vein,  the  ex- 
ternal  jugular  vein,  branches  of  the  facial  nerve  and  branches  of  the  great 
auricular  and  auriculotemporal  nerves.  rollowing  this  operation,  therefore,  we 
would  have  paralysis  of  the  buccinator,  orbicularis  oris,  the  muscles  of  the  lower 
lip  and  chin,  the  orbicularis  palpebrarum,  the  levator  labii  superioris  et  anguli 
oris,  the  levator  labii  superioris  ala?que  naši,  the  small  muscles  of  tlie  noše,  the 
frontal  part  of  the  occipitofrontalis,  and  the  corrugator  supercilii  muscle;  also 
anesthesia  of  the  skin  over  the  parotid  and  to  a  certain  degree  of  the  skin  over 
the  temporal  region.  As  a  result  of  this,  we  have  to  teli  the  patient  suffering 
from  a  malignant  neoplasm  of  the  parotid  that  the  proper  removal  of  the  growth 
will  be  followed  by  paralvsis  of  half  of  the  face  and  by  a  certain  amount  of 
numbness  of  the  skin  as  well. 
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The  instrumentB  to  be  used  are:  scalpel,  artery  foreeps,  scissors,  retractora, 
aneur^sm  needle,  tisaue -foreeps,  needle  holder,  ncedles,  and  probe. 

Parotid  tumors,  even  of  moderate  aize,  stretch  out  and  diatort  the  oTerlying 
skin  to  such  a  degree  that,  unless  a1lowance  for  flap  rctraction  be  made  in  the 
placing  of  the  skin  incision,  the  operator  maj  find  at  tbe  completion  of  the  op- 
eratioa  that  the  flap  edges  come  together  in  a  different  line  from  that  desired. 
The  proper  incision  for  any  given  ease  wiil  depend  8omewhat,  therefore,  on  the 
relative  size  of  tfae  various  portions  of  the  tumor  which  is  to  be  removed.  In  a 
general  vaj  the  center  of  such  an  in- 
cision or  the  center  of  the  flap,  if  a 
trap-door  incision  be  used,  efaould  cor- 
respond  clo8ely  to  that  part  of  the 
wound  where  the  deepest  dissection  bas 
to  be  carried  out.  If  the  tumor  is  one 
that  haa  become  adherent  to  the  skin, 
the  wide  removal  of  such  adherent  por- 
tion  together  with  the  tumor  is  indi- 
cated.  The  least  disfiguring  of  the  vari- 
ous skin  incisions,  when  it  can  con- 
venientlj  be  used,  is  the  one  atarting 
from  a  point  a  little  anterior  to  the 
auditory  meatua  and  curving  down- 
ward,  parallel  to  and  a  little  back  of  the 
poaterior  and  inferior  edges  of  the  aa- 
cending  and  horizontal  ramua  of  the 
jaw.  Other  incisions  of  marked  adapt- 
ability  are:  (a)  A  Y-8haped  incision 
beginning  one  inch  in  front  of  and  a 
little  above  the  extemal   auditorv 

meatue,  and  continuing  downward  to  the  angle  of  the  jaw,  prolonged  tlien  atill 
further  downward  along  the  anterior  edge  of  the  stemomastoid  for  from  2  to 
3  in.;  the  other  end  of  the  Y  being  an  inciaion  from  a  point  just  poaterior  to 
the  mastoid  proceas  to  meet  tlie  previous  inciaion  at  the  angle  of  the  jaw.  When 
the  flapB  of  thia  incision  are  disaccted  back  and  retractcd,  exeellent  access  is 
aecured  to  the  deep  part  of  the  parotid  gland  whcrc  the  external  carotid  arterv 
pierces  it,  and  to  its  deep  tongue-like  procesa,  which  extenda  ainiost  to  the 
pharvngeal  mucous  membrane.  It  ]ikewiae  affords  jrood  acceaa  to  the  deep 
cervical  glanda.  (h)  A  T-ahaped  incision.  the  vertical  part  beinp;  in  front  of 
the  ear,  the  horizontal  part  running  for\vard  a  variable  diatancc  from  the  center 
of  the  vertical  portion.     (Figa.  20  and  21.) 

The  skin  and  superficial  fiiscia  are  rcflcctcd  down  to  the  parotid  fascia.  The 
anterior  part  of  the  gland  and  tmnor  is  frccd  frnni  tlic  iinilcrlving  masscter,  ali 
veasela  being  divided  bct\vccn  chnnpa.  Stonsnn"s  iluct  is  scvcrcd  anteriorlv,  and 
a  clamp  left  on  the  tumor  sidc  of  tlic  diict  tii  jircvent  the  possible  eacape  of 
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brokeii-down  tumor  tissiies  through  it  into  thc  wouiid.  With  the  anterior  part 
of  the  gland  well  lifted  up,  a  clean  dissection  of  the  lower  part  is  facilitated. 
This  is  continued  below  until  the  area  of  separation  botween  the  parotid  and 
submaxillary  glands  is  Teached,  the  stjlomandibular  ligament  separating  the 
two  at  this  point.  Dry  gauze  is  now  introduced  to  check  oozing,  and  retum  b 
made  to  the  upper  part  of  the  wound  where,  after  dividing  the  superficial  tem- 
poral  vessels,  the  parotid  is  freed  under  the  lobule  of  the  ear  and  back  as  far 
as  the  stemomastoid  muscle.  The  parotid  fascia,  which,  as  one  of  the  leaves  of 
the  deep  cervical  fascia,  is  continued  over  the  stemomastoid,  is  dissected  up 

from  the  anterior  surface  of  the  muscle 
a  short  distance,  so  that  the  muscle 
belly  may  be  retracted  backward.  This 
will  give  a  good  exposure  at  the  deep 
part  of  the  parotid,  Retuming  now  to 
the  lower  part  of  the  wound,  the  paro- 
tid is  lifted  well  up  and  the  external 
carotid  artery  is  sought  fon  It  is  di- 
vided  between  ligatures  at  the  point 
where  it  emerges  from  under  the  pos- 
terior  belly  of  the  digastric  and  the 
stylohyoid  muscle.  Elevating  the 
gland  stili  further,  it  is  dissected  up 
and   freed    from   the   stvlomandibular 

4' 

ligament,  the  stvloid  process  and  the 
styloid  group  of  muscles,  and  posterior- 
ly  from  under  the  stemomastoid  muscle 
and  mastoid  process  of  the  temporal 
bone.  The  remaining  portion  of  the 
gland  is  then  carefully  freed  by  blunt 
dissection  from  the  internal  carotid 
artery,  internal  jugular  vein,  and  pneumogastric  and  glossopharvngeal  nerN^es, 
and  from  the  temporomaxillary  joint  above.  Čare  should  also  be  taken  not  to 
open  into  the  pharynx  during  the  removal  of  the  deep  part  of  the  tumor. 
Should  any  secondarily  enlarged  cervical  glands  be  palpable,  they  should,  if  the 
patient^s  condition  then  warrants  it,  be  removed  at  the  same  tirne.  The  prolong- 
ation  downward  of  the  vertical  arm  of  the  Y  skin  incision  above  described  will 
facilitate  this  part  of  the  operation.  A  small  rubber  tissue  and  gauze  cigarettc 
drain  should  be  placed  in  the  deep  part  of  the  wound  and  brought  out  in  the 
lower  part  of  the  incision. 

Owing  to  the  difficulties  attendant  upon  the  complete  removal  of  the  parotid 
gland,  from  the  fact  that  the  deep  process  of  the  gland  is  overlapped  by  the 
ascending  ramus  of  the  jaw,  portions  of  the  malignant  tissue  may  easily  escape 
detection.  Zarraga  proposes  the  fo]lowing  method  of  removal  of  the  parotid 
together  with  the  ascending  ramus  of  the  jaw  in  one  piece: 


Fio.  21. — ^T-flHAPKD  Incibion  FOB  RsiCOVAIi  OP 
Pabotid  Tumor. 


OPERATIONS    ON    SALIVARY    GLANDS    AND    DUCTS     231 

Through  a  trap-door  incision,  the  ascending  ramus  is  separated  from  the 
horizontal  witli  the  Gigli  saw.  The  ascending  ramus  is  then  rotated  upward  and 
outward,  stili  adherent  to  the  parotid,  and  the  vascular  connections  of  the  gland 
ligated.  The  gland  is  then  dissected  free  from  aH  other  attachments  and  re- 
moved  together  with  aH  of  the  ascending  ramns. 

While  this  method  offers  distinct  advantages  in  the  cases  where  the  bone  is 
secondariljr  involved,  the  resulting  functional  disability  should  be  carefully  con- 
sidered;  also  the  likelihood  of  a  rapid  recurrence  of  any  growth  which  has 
proceeded  to  such  an  extent  that  this  operation  would  seem  to  be  indicated. 

In  order  to  secure  a  better  exposure  of  the  deep  part  of  the  gland  Faure 
recommends  the  removal  of  a  portion  of  the  posterior  edge  of  the  ascending 
ramus  of  the  jaw,  about  1  cm.  wide,  from  the  base  of  the  condylar  process  to  the 
angle  of  the  jaw.    The  weakening  of  the  jaw  is  slight. 

FISTUUE  OF   8ALIVAKT  OI.ANDB  OB  DUOTB 

F1STUL.E    OF    THE  SUBLINOUAL    GlAND    OR   DuCT 

Fistula^  of  the  sublingual  gland  or  duct  which  open  into  the  mouth  call  for 

no  operative  treatment. 

Fistulae  of  the  sublingual  glands  or  ducts  opening  extemally  are  rare.  A 
removal  of  the  sublingual  gland  through  the  mouth  would  be  the  operation  of 
choice.     (See  Removal  of  Calculus  of  Sublingual  Gland.) 

FiSTULiE   OF    THE    SuBMAXILLAST   GlAND   OB  DuCT 

A  fistula  of  the  submaxillary  gland  which  opens  into  the  mouth  calls  for  no 
operative  procedure.  A  fistula  of  the  submaxillary  gland  or  duct  which  opens 
cxtemally  had  best  be  treated  by  the  removal  of  the  submaxillary  gland  by  the 
external  route.    (See  Removal  of  Calculus  of  the  Submaxillary  Gland.) 

FiSTITL/TS  OF    THE   PaBOTID   DuCT 

Operations    for    Fistul«    of    the    Buccal    Portion    of    the    Parotid    Duct. 

—  INTERNAL  FISTUL.«:  OP  THE  BUCCAL  POBTION  OP  THE  PABOTID  DUCT. 

— These  fistula?  do  not  call  for  operative  interference  unless  the  mouth  of  the 
fistula  becomes  obstructed.  In  this  čase  the  division  of  the  obstructing  tissue  is 
aH  that  is  indicated. 

BXTEBNAL  PISTULiE  OP  THE  BUCCAL  POBTION  OP  THE  PABOTID  DUCT 

(anterior  to  the  masseter  muscle)  may  be  treated  in  one  of  several  ways : 

1.  End-to-end  Sutttre  of  the  Duct  after  Exoi8ion  of  tiie  Fistula, — 
This  operation,  while  feasiblc  in  certain  cascs,  presents  no  advantages  over  the 
les«  complicatcd  ones  to  be  next  described.  Tt  also  entails  a  cutaneous  incision 
in  thr  oheek,  which  some  of  the  other  methods  avoid.  Tt  is  not  recommended. 
Shonld  it  bo  used,  however,  a  good  result  will  be  more  certain  if  the  opening  of 
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Sten9on'8  duct  in  the  month  be  mobilized  backward  by  a  crescentic  inciaion 
through  tbe  mucoua  membrane  of  the  cheek  just  anterior  to  the  openiug  (Nicola- 
doni). 

2.     Voh  Lanoenbeck'8  Opeeation. — Tbia  operation  converta  an  extemal 
into  an  internal  Estula.    Ey  extemal  incision,  Sten9on's  duct  with  the  fistula  is 


Fio.  22.— Stkpb 


Operatiok. 


dissected  free  from  its  masaeteric  bed,  back  from  the  fisitula  to  the  gland,  and 
left  attaelied  to  the  gland.  Tlio  free  patnious  end  is  then  pasaod  through  a  atab 
elit  in  the  mucoua  membrane  of  the  chcck  into  the  raouth  and  there  sutured. 
The  atab  opening  ia  made  in  aueh  a  poaition  that  there  will  be  no  tenaion  on  the 
duct  when  aiitured  to  the  mueous  membrane  inaide  the  mouth.     (Fig.  23.) 

3.  De  OrisE-PiKRrK-Ooni,ij's  Opekation. — This  operation  also  con- 
verta an  extemal  into  an  interna!  fistula.  The  internal  fistula  ia  obtained  bv 
causinfT  a  neeroaia  of  the  tiaauea  of  the  cbeek  internal  to  the  fistula  through  the 
pressnre  of  a  ligatnre.     The  most  convenient  niethod  of  perfonning  thia  opera- 


Fia.  23. — Snp8  iN  Db  Gni8E-FtBBCE-GonLD'a  Ofbration. 
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The  incision  may  be  furthcr  extended  into  the  cellular  tissue  of  the  neek  if 
greater  relief  from  tension  be  desired.  Inaufficient  relief  of  tension  inay  be  fol- 
lowed  by  the  spread  of  the  celhilitis  to  the  region  of  the  glottis,  necessitating 
tracheotoniy  later.  An  external  salivarv  fistula  may  fonn.  Re-forniation  of 
the  calculus  is  not  unlikely,  nnless  the  submaxillary  gland  is  so  necrotic  that 
complete  destniction  of  the  gland  tissiie  oceiirs. 

Kemoval  of  Calonlus  of  Subinaxillary  Oland,  Together  witli  the  Oland,  bj  Ex- 
ternal  Eoute. — A  calculus  imbedded  in  the  gland  tissue,  not  associated  with  ab- 
scess  or  cellulitis  in  the  submaxillary  triangle,  should  be  removed  together  with 
the  gland.  The  position  of  the  facial  artery,  at  the  posterior  edge  of  the  gland, 
and  of  the  lingual  and  hypoglossal  nerves,  is  to  be  kept  in  mind.  The  gland  has 
a  deep  process  which  extends  forward  and  inward  above  the  mylohyoid  muscle. 
The  instruments  to  be  used  are :  mouth  gag,  scalpel,  retractors,  tissue  f orceps, 
scissors,  artery  clamps,  double  tenacula,  needle  holders  and  needles.  General 
anesthesia  through  nasal  tubes  is  indicated. 

An  incision  is  made  parallel  to  the  lower  border  of  the  jaw  and  directly 
below  it,  corresponding  to  the  length  of  the  submaxillary  gland.  The  tissues  are 
divided  down  to  the  gland.  The  mouth  gag  is  inserted  and  from  the  mouth  the 
assistant  pushes  down  the  gland  toward  the  operator.  The  gland,  with  con- 
tained  calculus,  is  lifted  up  by  a  double  tenaculum,  and  by  blunt  dissection  the 
niass  is  gradually  enucleated ;  its  relation  with  the  mylohyoid,  8tyloglos8U8,  and 
hvoglossus  muscies,  and  with  the  facial  artery  posteriorly,  being  recognized. 
Wharton's  duct  is  divided  at  its  oommencement  and  left  in  the  wound.  The 
mucous  membrane  of  the  floor  of  the  mouth  should  not  be  broken  into.  A  rub- 
ber  tissue  drain  is  left  in  the  wound. 

Removal  of  Calculus  of  tiie  Parotid  Gland  or  Parotid  Duct 

Eemoval  of  Calculus  Imbedded  in  the  Buccal  Portion  of  the  Parotid  Duot. 

— The  buccal  portion  of  the  parotid  duct  is  from  V^  to  %  in.  long.  It  is  the 
portion  which  extends  from  the  edge  of  the  masseter  muscle,  through  the  biicci- 
nator,  to  the  opening  on  the  buccal  surface  of  the  cheek  opposite  the  second 
upper  niolar  tooth. 

The  instruments  required  are:  appropriate  mouth  gag,  cheek  retractor, 
scalpel,  artery  clamps,  tissue  forceps,  hypodermic  syringe,  and  needles.  Local 
anesthesia  (4  per  cent.  novocain  solution)  is  employed. 

Counter-pressure  beinc:  made  on  the  outside  of  the  cheek,  the  anesthetic  is 
injected  into  the  buccal  tissues  directlv  over  the  calculus  and  the  incision  made 
in  the  long  axis  of  the  duct  onto  the  calculus,  which  is  then  extracted.  The 
wound  is  left  wide  open.  If  an  intemal  salivary  fistula  forms  at  the  site  of 
incision,  it  is  of  no  con8eqnence.  A  mild  antiseptic  mouth  wash  should  bfe  used 
everv  2  hours  until  healins:  is  well  under  wav. 

Removal  of  Calculus  Imbedded  in  the  Masseteric  Portion  of  the  Pftrotid  Ihict. 
— The  masseteric  portion  of  the  duct,  which  runs  from  the  anterior  edge  of  the 
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tion  IS  with  the  aid  of  heavy  silk  ligature,  about  8  in.  long,  threaded  with  a 
straight  needle  at  both  cnds.  One  needle  is  passed  iiito  the  opening  of  the  ex- 
temal  fistula  and  through  the  cheek  tissues  in  a  slightlj  forward  direction.  Be- 
fore  passing  this  needle  entirelj  through,  the  other  one  is  passed  similarlj  into 
the  opening  of  the  extemal  fistula,  but  in  a  backward  direction.  This  will  in- 
clude  a  somewhat  wedge-shaped  piece  of  tissue  between  the  2  needles.  The 
needles  are  then  pulled  out  through  the  mouth  and  the  ligature  tightly  tied. 
After  the  included  tissue  has  necrosed  into  the  mouth,  the  opening  of  the  ex- 
temal  fistula  on  the  cheek  is  freshened  and  the  skin  edges  sutured.     (Fig.  22.) 

4.  Kaufman'8  Operation. — This  operation,  like  the  two  preceding,  con- 
verts  an  external  into  an  intemal  fistula.  In  this  method  a  small  rubber  tube, 
about  3  mm.  in  thickness,  is  passed  into  the  mouth  through  an  opening  made  by 
pushing  a  trocar  through  the  tissues  of  the  cheek  f rom  the  external  fistula.  The 
rubber  tube  is  retained  until  epithelialization  of  the  tract  is  considered  to  be  well 
under  way  (2  to  3  weeks),  when  it  is  withdrawn.  The  opening  of  the  external 
fistula  is  then  freshened,  and  its  edge  united  by  suture.  (Instead  of  the  rubber 
tubing,  a  heavy  silk  cord  may  be  used.)  The  rubber  tubing  may  be  prevented 
from  slipping  in  or  out  by  fastening  a  'small  safetv-pin  in  the  outcr  opening, 
and  placing  sterile  adhesive  plaster  over  this  to  keep  it  attached  to  the  skin  of 
the  cheek.     (Fig.  24.) 

Operations  for  Fistula  of  the  Parotid  Duct  in  the  Masseteric  Portion. — The 
length  of  the  masseteric  portion  of  the  parotid  is  about  1%  in.,  lying  on  the 
m^s^er  muscle  from  the  anterior  edge  of  the  gland  to  the  point  where  the 
duct  dips  through  the  buccinator  muscle. 

1.  END-TO-END  SUTUBE  OF  THE  FRESHENED  ENDS  OF  THE  DUCT. — T  h  e 

cicatricial  tissue  about  the  fistula  opening  is  carofully  disseetod  away,  the  proxi- 
mal  and  distal  ends  being  recognized  in  the  wound.  Tliey  are  united  with  fine 
chromicized  catgut  sutures  which  do  not  penetrate  the  himen.  The  skin  and 
superfieial  fascia  are  closelv  united  over  the  duct  sutiire,  and  the  jaw  im- 
mobilized.  The  patient  is  fed  through  a  tube.  In  a  favorable  čase  \vhere  there 
is  no  obstruction  to  the  terminal  part  of  the  duct,  union  may  be  expected,  or  if 
slight  leakage  only  results,  gradual  closure  will  ensue.  Shonld  there  be  ob- 
struction in  the  terminal  part  of  the  duct,  the  obstruction  should  be  dilated  \vith 
graduated  probes  before  the  duct  ends  are  sutured. 

2.  SUTUBE  OF  DIVIDED  ENDS  OF  THE  DUCT  AFTER  MOBILTZATION  OF 
THE  DISTAL  PORTION  OF  THE  DUCT  (NICOLADONI). — After  froshening  the 
divided  ends  of  the  duct,  as  previouslv  describod,  the  distal  part  of  the  duct  is 
dissected  free  through  an  external  incision  as  far  as  the  carnncle.  A  croscentic 
incision  through  the  mucous. membrane  just  anterior  to  tlio  en niiicle  \vill  permit 
of  the  displacement  back\vard  of  the  outlet  of  tho  duct  for  about  1.5  cm.,  thus 
relieving  the  tension  on  tho  end-to-oiid  suture  lino.     (  Fii:\  25.) 

3.  VON  LANGENBECK^S  METHOD. — Tf  tli.  fistula  is  uot  too  closo  to  the  par- 
otid gland,  permitting  the  mobilization  of  suffieirut  louiitli  of  parotid  duct, 
the  method  of  von  Langenbeck,  previouslv  describod,  inav  bc^  solooted  aud  tlio 
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duct  passed  through  a  generous  opening  made  in  thc  maseeter  muaclo,  either  by 
separating  its  fibera  or  dividing  them  transversely.  If  the  anterjor  edge  of  the 
ascending  ramus  is  in  the  way,  it  iiiay  be  guttered  to  the  depth  deeired.     The 


FlO.  25. — NlCOLADONl' 


opening  o£  the  duct  will  then  be  located  just  in  front  of  the  anterior  pillar  of 
the  faiices,     (Fip.  2r>.) 

4.  BRAUN'S  OPBBATION. — Tn  tliia  opcration  a  ncw  salivarj-  duct  ia  con- 
striicted  lined  with  iinicoua  moinbraiie  fashioned  from  tlie  miicous  membrane  of 
the  cheek,  as  f oIlow8 : 


LAN<iEKBEcs's  OPERATioK.     Duct  passed  through  moBsetor  muiole. 


The  fistula  is  dissccted  free  from  tho  aubciitaneous  tissues  and  an  inciaton 
made  in  the  cheek,  running  forward  parallel  to  the  facial  nerve  fibera  and 
about  2  in.  long.  After  retracting  the  skin  and  snbcntaneous  tiaauee,  the  an- 
terior edge  of  the  masaetcr  is  soiight  for.  The  edge  will  be  the  base  of  a 
<|uadrilateral  flap  of  nnicoiis  membrane,  aboiit  V/2  in.  long  by  %  in.  wide, 
which  ia  made  by  incising  the  mucous  and  submiicouB  tissues  into  the  montb. 
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After  detachment,  the  flap  is  tumed  back  over  the  anterior  edge  of  the  masseter 
and  converted  into  a  tube  by  uniting  the  upper  and  lower  edges  with  chromi- 
cized  catgut,  the  mucous  membrane  being  tumed  inside.  The  opcning  of  the 
fistula,  which  bas  previousIy  been  dissected  out,  is  invaginated  into  tbe  free  end 
of  the  new  tube  and  there  rctained  by  chromicized  catgut  sutures,  which  do  not 


Fltf.  37.— INOIMOM  AND  VARrouB  Stbp8  IN  BaA.uN'a  Opiratioh. 


Fta.  27. — IvciHioN  AND  Vabiohb  Stkps  :n  BnAnN'e  Opbhatioh. 
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Fio.  27. — iNcniON  ako  Vauoob  Stei«  in  Bbaitn'b  Opibatiom.— Coniinuflrf. 


penetrate  ita  lumen.  The  ekin  edges  are  brought  accurately  togetber  for  pri- 
n>ary  tinion,  and  the  miiccus  membrane  wouiid  in  tho  month  left  to  granulate. 
If  it  is  found  tbat  the  flap  bas  been  ctit  a  Httle  too  short,'  the  anterior  e<Ige  of 
tho  ma&soter  can  be  trimmed  away  to  ponnit  Icngthening  of  the  flap,  and  i£ 
necc98ary,  a  portion  of  the  anterior  edge  of  the  aacending  ramus  can  also  be 
removed  for  the  aamo  purpose.     (Fig.  27.) 

5  and  6.  KAUFMAN'8  AND  DE  GUI8E'8  METHOns.— These  methods,  pre- 
vioualv  deacribed,  can  be  used  for  fistula?  in  the  maascteric  part  of  the  duet,  the 
tract  in  this  caae  being  made  to  run  ob]ique]y  under  the  anbcntancoua  tissue  to 
the  ed^  of  the  masseter  muacle,  then  piercing  the  mucona  membrane  of  tho 
mouth.    (Fig.  28.) 

If  it  can  be  made  out  that  the  fistula  is  located  In  the  duct  of  the  socia 
jiaroiidis,  tho  removal  of  this  accessorj  portion  of  the  gluml  would  be  indicated. 
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Operations  for  Fistnlie  o(  the  Olandnlar  Portion  of  the  Parotid  Duot.  —  If  the 

fistula  is  one  resulting  from  traumatiBin,  end-to-end  siiture  of  the  divided 
duct,  according  to  the  lines  previous)y  laid  down,  sbould  firet  be  tried.  If  a 
flow  of  šaliva  is  seen  issuing  from  the  norraal  orifiee  of  the  duct  in  the  mouth, 
aa  well  as  from  the  external  fistula,  it  ranv  be  assumed  tliat  the  Gxternal  salivarj 
fistula  is  either  from  the  duct  of  the  accessorv  parotid  or  from  a  branch  of  the 
main  duct.  In  such  a  čase  the  removal  of  the  accessorv  parotid  or  of  the  por 
tion  of  the  gland  that  feeds  the  extcmal  fistula  isould  be  indicated. 


Ft<].  28. — Rbscilt  in  KAnn(AN'B  and  De  OTnBE'B  Opbkation  d)  MASamcBic  PoimoK  of 


AEEE8T  OP  THE  8ECBETI0N  OF  THE  PAEOTID.— When  other  metioda  have 
f  ailed  the  arrest  of  secretion  of  the  parotid  bas  been  attempted : 

A.  By  Lioatino  the  Parotid  Duct  on  the  Peosimai,  Side  of  thb 
Fistula  (Bhemnan's  Operation). — This  is  done  iu  the  hope  that  the  ensuing 
fibrosis  of  the  parotid  will  obliterate  the  sccreting  cells  of  the  gland.  Succesaea 
have  been  reported  fo]lowinp  this  operation,  The  dangers,  however,  of  abaoess 
formation  are  such  na  to  nmke  this  operation  a  hazardoua  oue. 

B,  By  Rkmovino  the  Pakotid  Gi.ani>, — Rhould  thia  operation  seem  indi- 
cated,  it  should  bo  performed  along  lines  previouslv  laid  down.  Special  čare 
should  be  used  to  leave  ali  the  fibers  of  the  facial  uerve  possible.  (See  Removal 
of  Benign  Tumora  of  the  Parotid  Glaud.) 

Operations  for  Fistula  of  the  Parotid  Oland.— Fistulfc  of  the  parotid  gland 
arising  from  traumatic  causes  usuaily  heal  withmit  recourse  to  operation. 
Those  arising  from  ulcerative  processes  (tubercie,  abacesses,  etc)  can  only  be 
cured  by  removal  of  that  portion  of  the  parotid  wbich  is  involved,  or  by  a  com- 
plete  removal  of  the  gland.  In  such  a  čase,  careful  attention  must  be  paid  to 
tho  facial  nerve  iihers  that  run  on  and  through  tlie  gland. 

OPERATIONS  ON  THE  TONOITE  AND  FLOOB  O?  THE  MOUTH 

THE  SUTUBINO   OF  INCISED  WOUNDS  OF  THE  TOKOVE 

In  incised  wound3  of  the  tongue  the  acconipanving  hemorrbage  is  at  timea 
sharp.  In  vounds  iuvolving  the  anterior  part  of  the  tongiie,  uniess  one  of  the 
ranine  arteries  bas  been  divided,  digital  prcssure  is  usiially  Bufficient  to  control 
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tbe  bleeding  uiitil  sutures  are  introduced.  As  soon  after  the  injury  as  is  possi- 
ble,  in  order  to  take  advantage  of  the  partial  anesthesia  present,  the  wound 
should  be  cleansed  and  the  cut  surfaces  approximated  with  deep  sutures  of  silk. 
In  children  it  may  be  found  necessarj  to  insert  a  moiith  gag  and  to  resort  to 
general  anesthesia.  Owing  to  the  marked  vascularity  of  the  tongiie,  portions 
which  have  been  almost  severed  from  the  main  part  maj  retain  their  vitalitj  if 
the  raw  surfaces  are  promptlj  and  carefully  cleansed  and  accuratelj  approxi- 
mated.  Stitches  may  often  be  removed  on  the  fifth  or  sixth  day  on  account  of 
rapid  healing.  Fluid  food  only  should  be  taken,  and  through  a  tube.  Oral 
asepsis  should  be  carried  out  as  far  as  possible.  The  tongue  should  be  kept 
quiet. 

Where  extensive  laceration  of  the  tongue  has  occurred,  extending  back  into 
the  posterior  portion  and  associated  with  sharp  hemorrhage,  it  is  safer  to  resort 
to  general  anesthesia  and  to  then  expose  thoroughly  ali  raw  surfaces,  tying  ali 
bleeding  points  and  searching  for  any  foreign  bodies.  These  are  sometimes 
found  deeply  imbedded  after  they  have  penetrated  the  large  vessels  of  the  neck. 
Whitehead'8  mouth  gag  and  the  silk  loop  through  the  tip  of  the  tongue  will 
greatly  facilitate  the  necessary  procedures.  Tracheotomy  and  the  plugging  of 
the  pharynx  to  prevent  inhalation  of  blood  may  be  required  at  any  tirne  during 
the  operation.  Intratracheal  anesthesia  may  be  a  distinct  help  in  these  cases  if 
the  necessary  apparatus  is  at  hand. 

BEMOVAL  OF  A  FOBEION  BODY  FBOM  THE  TONaUE 

When  the  presence  of  a  foreign  body  in  the  anterior  part  of  the  tongue  is 
suspected,  as  a  piece  of  meat-bone,  fish-bone,  wood  splinter,  piece  of  sharp 
metal,  etc,  etc,  and  the  diagnosis  is  confirmed  by  palpation  or  by  X-ray,  the 
mouth  is  cleansed  in  the  manner  previously  outlined  under  oral  asepsis  and  the 
tongue  is  held  well  forward  with  a  piece  of  sterile  gauze.  A  few  drops  of  4  per 
cent.  novocain  solution  are  injectcd  hypodermica]]y  over  the  site  of  the  greatest 
tendemess,  and  an  incision  made  down  to  the  foreign  body  \vith  a  scalpel. 
Digital  compression  on  either  side  of  the  incision  will  control  the  bleeding, 
which  is  otherwise  apt  to  be  troublesome  and  to  iiiterfere  with  the  prompt  rec- 
ognition  of  the  foreign  bodv.  The  bodv  should  be  removed,  if  possible,  in  the 
reverse  direction  from  that  in  which  it  entered  the  tongiie.  If  the  incision  has 
been  a  large  one,  the  wound  surface  should  be  sutured  with  silk,  provision  being 
made  for  drainage;  if  a  small  one,  it  mav  be  allo\ved  to  heal  without  suturing. 
When  the  foreign  bodv  is  in  the  posterior  part  of  the  tongue,  general  anesthesia 
(preferably  intratracheal)  mav  be  neccssarv.  A  tracheotomv  set  should  be  at 
hand. 

TONGUE-TIE 

Congenital  Tongue-tie. — When  tlic  frenuni  is  so  sliort  that  the  tip  of  the 
tongue  is  held  down  in  the  floor  of  the  nioutli  so  that  it  cannot  be  protnuled  bc- 
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yond  the  line  of  the  lower  giiin,  thiis  interfering  with  those  movements  of  tlic 
tongue  that  are  necessarj  for  adequate  nursing,  the  division  of  the  short  f renum 
is  indicated.  In  dividing  it,  the  location  of  the  ranine  arteries  should  be  kept 
in  mind.  These  vessels  lie  directly  under  the  mucous  membrane  on  the  tmder 
surfaee  of  the  tip  of  the  tongiie  on  either  side  of  the  frennm.  The  sublingiial 
vessels  lie  in  the  floor  of  the  moiith  directly  under  the  ranine.  These  vessels 
may  be  avoided  as  fo]lows :  Af ter  injecting  a  few  drops  of  1  per  cent.  novocain 
solution  into  the  f renal  area,  the  tip  of  the  tongiie  is  slightlj  elevated  and  the 
frenal  band  simply  nicked  with  the  scalpel.  This  is  usually  sufficient  to  bring 
up  the  tip  of  the  tongue.  If  not,  the  wound  may  be  enlarged  posteriorly,  di- 
rectly  in  the  midline  by  blunt  dissection,  with  the  handle  of  the  scalpel.  Should 
persistent  bleeding  occur,  a  fine  catgut  suture  on  a  small  curved  needle  should  be 
passed  directly  under  the  wound  and  tied.  The  woimd  is  left  open.  The  mouth 
is  washed  6  times  a  day  with  a  saturated  boric  acid  solution. 

Operations  for  supposed  congenital  tongue  tie  are  frequently  performed 
without  suificient  indication.  If  the  baby  can  nurse,  the  operation  should  not 
be  done  until  it  is  6  months  old.  A  history  of  hemophilia  should  always  be 
sought  for.    A  number  of  such  f atal  cases  have  been  reported. 

Ac^uired  Tongue-tie. — When  the  tongue,  through  ulceration  aud  sub- 
sequent  cicatrization,  has  become  adherent  to  the  mucous  membrane  of  the  gums 
or  cheeks,  its  separation  frora  them  is  indicated.  This  may  be  done  under  local 
anesthesia,  the  incision  following  carefully  the  line  of  junction.  To  prevent  re- 
union,  sterile  rubber  tissue  should  be  kept  between  the  raw  surfaces  until  the 
epithelial  formation  is  completed.  This  is  favored  by  keeping  the  mouth  as 
aseptic  as  possible. 

CX)NaENITAI.    FOBKED    TONOmS 

A  plastic  operation  may  be  indicated  in  this  condition  for  cosraetic  pur- 
poses.  In  such  a  čase,  after  4  per  cent.  novocain  has  been  injected  hypodermi- 
cally  into  the  field  of  operation,  the  mucous  membrane  of  the  median  surfaces  of 
the  fork  are  removed  with  scalpel  or  scissors  and  the  freshened  planeš  brought 
together  with  deep  silk  sutures.  These  will  be  found  to  control  the  bleeding 
from  the  cut  surfaces.  The  after-treatment  is  that  mentioned  under  incised 
wound8  of  the  tongue. 

CELLUIJTIS   OB   AOTJTE   ABSOESS   OF   TOKaUE 

Where  acute  infection  of  the  cellular  tissue  of  the  tongue  occurs,  producing 
rapid  swelling  of  the  organ,  extension  backward  to  the  cervical  planeš  should  be 
prevented  by  free  incisions  into  the  substanc«  of  the  tongue.  These  had  best 
be  made  in  the  long  axis  of  the  organ,  and  on  either  side  of  the  median  raphe, 
as  far  back  as  the  foramen  cecum,  if  necessary.  They  should  be  of  suiBcient 
depth  so  that  the  submucous  fibrous  layer  will  be  divided  and  the  underlving 
tension  relieved.     Should  the  local  lesion  causing  infection  bo  apparent,  it 
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should  eitlier  be  removed  or  freely  incised.  If  local  anestliesia  is  not  fcasible, 
owing  to  the  inarked  swellmg  of  the  tongue,  general  anesthesia  tlirough  the 
uasal  tubes  shoiild  be  resorted  to.  If  a  deep  abscess  is  located,  it  should  be 
opened  by  forcing  a  pair  of  blunt  artery  forceps  into  it,  and  kept  open  for  a 
few  dajs  by  a  small  piece  of  drainage  gauze. 

OHBONIC  ABSOESS   OF   THE    TONaUE 

The  mucous  membrane  over  the  most  prominent  part  of  the  abscess  is  anes- 
thetized  with  sterile  10  per  cent.  novocain  solution,  and  the  deeper  tissues  in- 
jected  hypodermatically  with  a  4  per  cent.  solution.  The  incision  is  then  care- 
fully  made  through  the  mucous  membrane  and  through  the  submucous  fibrous 
layer,  the  end  of  a  pair  of  blunt  artery  forceps  being  then  forced  into  the  abscess. 
The  opening  should  be  made  of  sufficient  size  so  that  a  liberal  gauze  drain  may 
be  introduced.  If  it  is  desired  to  remove  the  abscess  wall  or  to  curet  it,  gen- 
eral anesthesia  will  be  necessary. 

BiAOBOOLOSSIA 

In  macroglossia,  when  the  tongue  has  reached  such  a  size  that  both  degluti- 
tion  and  breathing  are  interfered  with,  a  reduction  in  the  size  of  the  organ  is 
imperative.  Rectal  anesthesia  in  the  hands  of  a  special  anesthetist  offers  many 
advantages.  If  not  available,  general  anesthesia  through  the  nasal  tubes,  or,  if 
the  čase  be  an  extreme  one,  anesthesia  through  a  previously  made  trachcotomy 
opening  is  advisable.  A  silk  loop  is  pasaed  through  the  tip  of  the  tongue  in  the 
midline,  and  the  tongue  is  reduced  to  an  approximately  nonnal  size  by  the  ex- 
cision  of  a  wedge-shaped  piece.  By  faahioning  the  wedge  so  that  its  apex  does 
not  quite  reach  the  floor  of  the  mouth,  the  lingiial  and  ranine  vessels  and  the 
lingual  and  glossopharyngeal  nervcs  will  be  avoided.  Bleeding  vessels  are  tied 
with  plain  catgut.    The  raw  surfaces  are  approximated  with  silk  sutures. 

If  the  removal  of  the  longitudinal  wedge  does  not  sufBcientlv  reduce  the  size 
of  the  tongue,  a  transverse  wedge  may  also  be  removed  at  the  same  time,  thus 
shortening  up  the  tongue  as  well.  This  wedge  had  best  be  removed  from  the 
middie  portion  of  the  tongue  or  somewhat  anterior  to  this  point.  It  should  not 
extend  as  decply  into  the  tongue  as  the  longitudinal  one. 

The  after-treatment  is  the  same  as  that  described  under  Incised  Wounds  of 
the  Tongue. 

OHBONio  aLOSSins 

Biitliii'8  Harginal  Eesection  of  the  Tongue. — In  cases  of  chronic  irritation 
of  the  tongue  where  the  margins  of  the  enlarged  organ  show  indentatious  from 
contact  with  the  teeth,  together  with  spots  of  superficial  ulceration  or  leuko- 
plakia,  this  operation  is  of  distinct  prophylactic  value.  The  instruments  re- 
quircd  are:  mouth  gag,  scalpel,  seissors,  artery  forceps,  mouse-toothed  forceps. 
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needle  holder,  and  curved  iiecdlcs  threaded  with  silk.  A  wcdgc-sliapcd  piecse  of 
the  tongue  is  removed  ali  around  its  margins,  including  the  dorsal  papilla- 
bearing  part  only. 

The  technic  is  as  follows:  Under  general  anesthesia,  preferablj  intra- 
traeheal,  a  silk  traction  liga  ture  is  passed  through  the  tongue  well  back  from 
its  tip.  The  removal  of  the  vvedge  is  started  at  the  tip  by  2  incisions,  each  about 
1Y2  ^^'  lo^ifc'  parallel  to  the  margin  of  the  tongue,  one  directly  under  the  margin 
of  the  tongue  at  its  tip,  where  the  smooth,  shinv  mucous  membrane  passes  in  to 
the  papillarv  laver;  the  other  on  the  iipper  surface  of  the  dorsum  and  at  a  suffi- 
cient  distance  from  the  margin  to  inelude  ali  the  thiekened  or  ulcerated  papillarj 
edge.  Thesc  2  incisions  are  deepened  so  as  to  meet  in  the  shape  of  a  wedge,  and 
when  this  vvedge-shaped  portion  of  the  tip  is  drawn  forward  and  downward,  the 
operator  is  enabled  to  approximate  the  cut  edges  of  the  remaining  part  of  the 
tongue.  This  approximation  is  done  immediately  in  order  to  stop  the  hemor- 
rhagc,  and  the  silk  sutures  introduced  for  this  purpose  are  tied  and  left  long  for 
the  subsequent  convenient  handling  of  the  tongue.  By  extending  the  previous 
incisions,  other  similar  wedge-shaped  sections  are  taken  on  either  side  of  the 
first  and  similarlv  sutured.  In  this  way  the  margin  of  the  tongue  is  gradually 
freed  until  a  spot  is  reached  corresponding  to  the  last  molar  tooth.  From  this 
point,  on  either  side,  the  wedge  is  made  smaller  and  smaller,  tapering  oflF  to 
mucous  membrane  onlv,  so  as  to  leave  a  flat  scar.  In  fashioning  this  wedge, 
the  incision  under  the  margin  of  the  tongue  should  follow  closely  the  junction 
between  the  smooth  lining  of  the  mucous  membrane  of  the  under  part  of  the 
tongue  and  the  papillarv  laver  of  the  edge  and  dorsum.  The  marginal,  wedge- 
shaped  portion,  when  removed,  will  be  found  to  be  of  the  shape  of  the  letter  TJ. 
There  will  be  no  vesscls  of  marked  size  in  this  tissue.  The  tongue  is  kept  as 
quiet  as  possible  for  5  or  6  days,  when  the  sutures  can  usually  be  removed.  The 
oral  cavity  is  washed  with  a  mild  antiseptic  mouth  wash  every  2  hours.  This 
operation  diminishes  considerably  the  size  of  the  tongue,  so  that  its  new  edge  is 
removed  from  contact  with  the  teeth. 

BEMOVAL   OF    C7STS  OF   THE   TONOUE 

Mucous  Cy8ts  of  the  Tongue. — Retention  cvsts  of  the  mucous  glands  of  the 
tongue  may  be  removed  by  blunt  dissection  after  the  injection  of  4  per  cent 
novocain  solution  around  them,  or  the  projecting  part  of  the  cyst  may  be 
trimmed  away  in  the  manner  described  under  Cvsts  of  the  Salivary  Glands. 
The  first  method  is  preferable. 

Hjrdatid  Cjrsts  of  the  Tongue  or  of  the  Floor  of  the  Uonth. — Wlien  the  diag- 
nosis  of  such  a  cvst  bas  been  established,  its  complete  removal  is  indicated. 
By  injecting  4  per  cent.  novocain  solution  into  the  tissues  around  the  sac  a 
blunt  dissection  of  it  should  be  carried  out.  If  the  raw  surfaces  thus  made  are 
extensive,  they  should  be  approximated  with  silk  sutures.  If  small,  they  may 
be  allowed  to  heal  by  contraction* 
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Sublingaal  Dermoids. — A  sublingual  dermoid  can  best  be  removed  through 
a  transverse  skin  incision  in  the  neck  over  the  most  prominent  part  of  the 
8welling.  The  muscles  are  separated  in  the  line  of  their  fibers,  at  a  right  angle 
to  the  skin  incision,  until  the  capsule  of  the  tumor  is  reached.  Unless  the  cyst 
ivall  has  been  the  seat  of  an  inflammatory  process,  an  extracapsular  enucleation 
is  ea8ily  carried  out  by  blunt  dissection.  If  thero  are  bands  connecting  the  cyst 
ivith  the  hyoid  bone,  these  should  be  divided  elose  to  the  hyoid.  If  hemostasis 
has  been  sati8factory  and  perfect  asepsis  has  been  maintained,  the  wound  may 
be  closed  without  drainage. 

If  the  cvst  wall  has  been  the  seat  of  a  chronic  inflammatory  process  fixing  it 
in  the  surrounding  tissues,  its  removal  will  reqiiire  careful  dissection  through  a 
wound  of  liberal  size.  In  such  a  čase  it  is  better  diiring  the  dissection  to  remove 
Bome  of  the  adhering  muscular  tissue  with  the  cyst  wall  rather  than  to  leave  any 
of  the  cy8t  behind.  Traumatism  to  the  lingual  and  hypoglossal  nen^es  should 
be  avoided  if  possible.  A  small  rubber  tissue  and  gauze  cigarette  drain  should 
be  left  in  the  wound.  Where  the  cyst  wall  is  acutely  inflamed  simple  incision 
of  the  cy8t  with  the  removal  of  its  contents,  followed  by  liberal  drainage  of  its 
cellular  bed,  is  indicated.  The  resulting  sinus,  together  with  the  sac,  may  be 
eicised  at  a  later  tirne. 

BEMOVAL    OF    ANOIOBiA    OF    THB    TONOUE 

If  small  or  of  moderate  size,  the  tumor  may  be  removed  after  the  injection 
of  a  sterile  4  per  cent.  novocain  solution  into  the  tissue  around  the  tumor.  The 
hemorrhage  will  not  be  troublesome  if  the  incision  is  made  everywhere  into 
sound  tissue,  unless  the  ranine  arteries  be  divided.  Deep  silk  sutures  will  con- 
trol  the  bleeding  and  approximate  the  wound  edges.  If  preferred,  the  tip  of  the 
Paquelin  cautery  may  be  plunged  into  the  growth  in  several  placcs,  reliance 
being  placed  on  the  subsequent  obliteration  of  the  vascular  tissue  by  these  means. 

For  large  angiomata  a  preliminary  ligation  of  1  or  both  lingual  arteries 
will  be  desirable. 

Under  general  anesthesia,  preferably  intratracheal,  Whitehead'8  mouth  gag 
is  introducedj  and  a  silk  loop  is  passed  through  the  tongue.  With  this  as  a 
tractor,  the  tongue  is  drawn  well  forward,  and  the  assistant  compresses  the  tis- 
sues of  the  tongue  just  outside  of  the  proposed  incision.  A  rapid  removal  of 
the  growth  is  made  with  the  scissors,  and  through  sutures  of  silk  are  immedi- 
ately  introduced  and  tied.  This  is  usually  sufBcient  to  check  the  bleeding  and 
to  approximate  the  raw  surfaccs.  If  desired,  additional  fine  silk  sutures  may 
be  introduced  to  better  approximate  the  surface  epithelium.  A  mild  mouth 
waflh  is  used  every  3  hours  until  healing  is  complete. 

BEMOVAL  OF  PAPUJiOBiA  OF  THE  TONOUE 

After  anesthetising  the  papilloma  and  the  surrounding  tissue  by  the  ap- 
plication  of  a  10  per  cent.  solution  of  novocain,  the  papilloma  is  seized  with 
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mouse-toothed  forceps  and  held  up.  With  a  pair  of  scissors,  curved  on  the  flat, 
the  growth,  together  with  the  epithelium  at  its  base,  is  removed.  Pressure  with 
gauzc  for  a  few  minutes  is  usually  sufficient  to  check  the  bleeding.  A  mild 
mouth  wa8h  is  used  every  few  hours  until  cicatrization  is  complete. 


BEMOVAI.  OF  UPOMA    IN  THE  FLOOB  OF  THE  MOUTH 

Sueh  a  tumor  can  best  bc  removed  through  the  incision  described  under  Ke- 
moval  of  a  Sublingual  Dermoid. 

PRIMABT  TUBEBCULOSI8  OF  THE  TONOUE 

Where  a  diagnosis  of  primary  tuberculous  uleer  of  the  tongue  has  bcen 
mado,  the  removal  of  the  ulcer  is  indicated.  A  wedge-shaped  incision  should 
be  made  as  described  under  AVedge-shaped  Excision  of  a  Very  Early  Malignant 
Growth  (page  247),  going  wide  of  ali  affected  tissue. 

BEMOVAL  OF  A  SEOTION  OF  A  TONOinS  TUMOB  FOB  MIOBOSCOPIC 

EXAMINATION 

Whero  a  tongue  tumor  is  small,  it  is  better  to  remove  the  whole  tumor 
widely  without  cutting  into  it,  rather  than  to  run  the  risk  of  spreading  some 
malignant  elcments.  Should  it  prove  to  be  malignant,  the  removal  of  the 
tongue  and  of  its  lymphatic  drainage  area  would  then  follow.  Should  it  be  be- 
nign,  the  proper  operative  steps  will  have  bcen  taken.  For  a  large  tumor,  where 
a  rcasonable  doubt  may  exist,  as  in  a  supposed  carcinoma  supervening  upon  an 
old  brokcn-down  gumma  or  mucous  patch,  it  is  important  to  secure  a  piece  of 
sufficient  wi(lth  and  depth  so  that  a  numbcr  of  scctions  can  be  studied.  Such  a 
piece  should  includo  a  good-sized  portion  of  botli  base  and  edge.  The  base  of  the 
ulcor  should  first  bc  anosthctized  \vith  a  local  application  of  a  10  per  cent. 
novo<;ain  solution,  and  a  few  minutes  later  a  4  per  cent.  novocain  solution  should 
1)0  injccted  well  below  the  base  of  the  indurated  portion  to  be  removed.  A  V- 
shaped  piece  should  be  excised  with  a  sharp  scalpel,  the  greatest  čare  being  taken 
not  to  bruise  in  any  way  the  area  on  either  side  of  the  portion  removed.  Pres- 
sure with  gauzc  will  usuallv  control  anv  bleeding  that  may  occur.  Sutures 
should  never  be  introduced  to  narrow  the  wound.  In  a  doubtful  čase  it  is  better 
not  to  tnist  to  the  examination  of  a  frozen  section. 


PBEUMINABT  TBAOHEOTOMT  IN  OPEBATIOKS  FOB  THE  BEMOVAL  OF  THE 

TONaUE 

Thero  has  bcen,  and  stili  is,  much  difference  of  opinion  as  to  the  expediency 
of  porforming  a  proliminarv  tracheotomv  in  cases  where  the  tongue  has  to  be 
removed.    It  has  been  held  that  the  postoperative  pneumonias  arose  from  blood 
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and  mucus  gaining  access  to  the  lung  during  the  operation.  On  the  other  hand, 
the  contention  has  also  been  set  up  that  the  pneiunonic  procesa  was  one  of  later 
origin,  from  inabilitj  on  the  part  of  the  patient,  throiigh  loss  of  some  of  the 
muscles  controlling  deglntition,  to  properlj  direct  the  food.  A  clear  field  in 
which  to  work,  without  having  to  halt  the  operation  every  few  seconds  in  order 
to  remove  blood  and  mucus  from  the  pharynx,  is  certainlj  of  great  advantage  to 
the  operator.  On  this  account  many  surgeons  have  preferred  a  preliminary 
tracheotomj. 

The  introduetion  of  intratracheal  anesthesia,  however,  is  effecting  a  change  in  this 
re8i)ect,  for  during  the  anesthesia,  neither  blood  nor  mucus  can  gain  access  to  the 
bronchial  tubes. 

If  preliminary  tracheotomy  is  performed,  it  is  a  safer  procedure  to  wait 
for  from  7  to  9  days,  or  until  the  temperature  has  reached  normal,  bef ore  imder- 
taking  the  operation  on  the  tongue  or  neck. 

MAUONANT  DI8EASE  OF  THE  TONOUE 

The  operator  has  a  choice  of  3  routes  in  the  rcmoval  of  a  malignant  timior 
of  the  tongue:  (a)  through  the  mouth;  (b)  through  an  opening  made  by 
dividing  the  inferior  maxilla ;  (c)  through  the  neck.  Ile  will  be  govemed  in 
his  choice  by  the  size  of  the  tumor,  its  location,  the  involvement  of  neighboring 
tissues,  and  the  presence  of  glandular  swelling.  For  a  very  early  čase,  where 
the  growth  seems  confined  to  the  epithelial  covering  of  the  tongue,  and  where 
there  is  no  palpable  or  probable  glandular  involvement,  a  wedge-shaped  excision 
through  the  mouth  from  %  to  1  in.  away  from  the  growth  in  ali  directions, 
tmder  local  anesthesia,  is  indicated.  For  a  čase  that  has  pcnetrated  the  sub- 
mucous  tissue  only,  the  removal  of  half  of  the  tongue  through  the  mouth,  Icaving 
in  the  tip  if  desired,  supplemented  later  by  a  complete  extirpation  of  the  fat, 
Ivmphatic-bearing  and  salivary  tissues  of  the  submaxillary  and  anterior  cervical 
triangles,  is  the  method  of  choice. 

Where  the  disease  has  progresscd  to  deep  induration  with  ulceration  in  the  tongue, 
a  removal  of  the  whole  tongue,  together  with  the  fat,  lymphatic  and  8alivary  tissues 
in  the  8ubmaxillary  triangle  through  an  opening  made  by  dividing  the  lower  iaw 
lateral]y,  presents  distinct  advantages.  Here,  also,  the  removal  of  the  tongue  is  to  be 
supplemented  by  the  clearing  out  of  ali  remaining  fat  and  lymphatic  structures  in  the 
anterior  triangle  and  under  the  stemocleidomastoid  muscle.  'VSTiere  the  tumor  has  pro- 
gressed  to  involvement  of  the  inferior  maxilla,  it  is  often  questionable  whether  an  ap- 
parently  wide  removal  is  justifiable,  for  both  deglutition  and  respiration  are  nece8sarily 
interfered  with  by  the  extensive  removal  of  the  muscles  involvcd.  A  botter  procedure 
would  seem  to  be  the  starving  of  the  growth  by  ligating  the  external  carotid  artery  and 
the  induction  of  analgesia  by  dividing  or  injecting  one  or  both  of  the  lingual  nerves. 

Wedge-sliaped  Excision  of  a  Very  Early  Malignant  Growth. — Where  the 
growth  is  confined  entirclv  to  the  superfieial  papilhirj  laver  of  the  tongue — be- 


248      MOUTH,    TONGUE,    SALIVARY    GLANDS   AND   P1IARYNX 

fore  any  thickening  or  submucosal  involvement  has  occurred — ^this  method  is 
permissible.  The  tongue  is  held  forward  with  a  piece  of  sterile  gaiize.  A  4  per 
cent.  novocain  solution  is  injected  under  the  affected  area  (not  into  it)  and  a 
wedge-8haped  piece  of  tongue  is  excised,  going  al  least  %  in.  wide  of  the 
superficial  edge  of  the  lesion  and  1  in.  below  its  surface  with  the  scissors  or 
scalpel.  Silk  sutures  are  immediatelj  introduced  to  control  the  bleeding  and  to 
approsimate  the  cut  edges.  The  mouth  is  kept  clean  with  a  mild  mouth  wa8h 
used  every  2  hours.    The  sutures  can  usually  be  removed  on  the  fifth  or  8ixth 

day. 

Bemoval  of  the  Tongue  or  One-half  of  It  Through  the  Mouth  (Whitehead's 
Operation). — Where  the  tumor  has  not  invaded  the  deep  tissues  of  the  tongue — 
that  is,  where  the  tongue  and  tumor  are  perfectlv  movable — the  reraoval 
through  the  mouth  by  \Vhitehead's  method  is  indicated.  The  position  of  the 
lingual  arteries  should  be  kept  in  mind,  lying  on  either  side,  j  ust  under  the 
mucous  membrane  at  the  base  of  the  tongue. 

The  instruments  required  are :  mouth  gag,  cheek  retractor,  scalpel,  scissors, 
artery  clamps,  needle  holder,  needles,  and  2  large  needles  threaded  with  heavy 
silk.  A  tracheotomy  set  should  be  at  hand.  Intratracheal  anesthesia  is  made 
use  of ,  if  possible. 

The  patient  is  elevated  to  a  sitting  posture.  Whitehead's  gag,  without  the 
tongue  depressor  attachment,  is  inserted,  and  a  silk  loop  is  passed  through  the 
tongue  at  a  safe  distance  f rom  the  growth.  Elevating  the  tongue  by  means  of 
this  loop,  the  frenum  is  cut  across  with  scissors.  The  mucous  membrane  is  then 
divided  on  both  sides,  where  it  is  reflected  onto  the  inner  surface  of  the  lower 
jaw  as  far  back  as  the  anterior  pillars  of  the  f auces.  The  muscles  at  the  base 
of  the  tongue  are  then  sectioned,  the  lingual  vessels  being  caught  as  seen.  Be- 
fore  cutting  away  the  posterior  part  of  the  tongue  directly  in  front  of  the 
epiglottis,  a  silk  suture  had  best  be  passed  through  the  base  of  the  tongue  just 
anterior  to  the  epiglottis  and  left  long.  By  means  of  it  traction  may  be  exerted 
on  the  epiglottis  by  the  nurse  after  the  operation,  should  the  patient  become  cya- 
notic  or  respiratory  spasm  supervene.  Should  hemorrhage  occur  f  rom  that  part 
of  the  tongue,  this  loop  will  help  bring  the  parts  into  view.  If  only  half  of  the 
tongue  is  to  be  removed,  the  septum  is  split  down  the  middle  after  the  frenum 
and  mucous  membrane  reflections  on  the  affected  side  have  been  f  reed ;  the  mus- 
cular  attachments  of  the  base  of  the  tongue  on  that  side  are  then  cut  across.  The 
raw  surface  in  the  floor  of  the  mouth  may  be  painted,  if  desired,  with  stvptic 
iodoform  varnish.  The  patient  should  be  carefully  watched  until  he  is  out  of  the 
anesthetic  to  prevent  the  inhalation  of  blood  or  mucus.  The  mouth  should  be 
washed  every  hour  or  so  with  equal  parts  of  solution  hvdrogen  dioxid  U.  S.  P. 
and  sterile  water.  If  deglutition  is  unsatisfactory,  resort  should  be  had  ^ithin 
24  hours  to  nutrient  enemata.  As  soon  as  the  patient  can  swallow  corafortably 
and  the  postoperative  nausea  has  ceased,  tlie  feeding  should  be  pushed.  In  a 
few  days,  or  as  soon  as  the  patient's  condition  warrants  it,  the  submaxillary  tri- 
angle should  be  cleared  of  aH  fat,  lymphatic  and  salivary  structures,  and  the 
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glands  along  the  carotid  sheath  removed.  It  is  safer  to  do  this  secondarilj, 
rather  than  at  the  tirne  of  the  first  operation,  on  aeeount  of  the  large  amount  of 
cellular  tissue  which  would  be  expo8ed  to  absorption. 

Statistics  seem  to  show  that  the  percentage  of  4-year  "non-recurrences"  is  greater 
after  the  Whitehead  operation  than  after  any  of  the  others.  This  is  reasonable,  for  the 
early  cases  are  the  ones  best  suited  to  this  method.  When  the  cervical  glands  ha  ve 
become  involved  in  the  malignancy  it  is  probable  that  not  more  than  6  per  cent.  reach 
the  10  year  limit.  The  most  unfavorable  cases  are  young  patients  with  rapidly  grow- 
ing  tumors  and  early  glandular  involvement.  Ahnost  aH  of  these  succumb  within 
2  or  3  year8. 

Billroth'8  Operation. — In  Billroth's  operation  the  tongue  is  removed  through 
an  incision  nnder  the  chin  following  the  lower  border  of  the  jaw  on  either  side. 
The  exposure  is  fair,  but  if  the  tumor  oceupies  the  side  of  the  tongue,  there  is 
likelihood  of  its  repeated  contact  with  the  raw  surfaces  of  the  wound  during  the 
operation.  The  muscles  of  the  floor  of  the  mouth  are  damaged,  thus  interfering 
8omewbat  with  deglutition. 

Semoval  of  the  Tongrne  Through  the  Jaw MODIFICATION  OF  THE  v.  LAN- 

OENBECK-SEDILLOT  METHOD — This  operation  is  specially  suited  to  cases  of 
carcinoma  of  the  tongue  where  the  process  has  extended  to  the  deep  part  of  the  tongue 
but  where  the  floor  of  the  mouth  and  the  lower  jaw  are  not  involved.  The  operation 
about  to  be  described  combines  the  good  features  of  the  v.  Langenbeck  and  the 
Sedillot  methods.  An  important  feature  of  the  operation  is  the  wide  expo8ure  that  it 
gives  of  the  affected  side  of  the  tongue,  so  that  a  clean  handling  of  both  tongue  and 
tumor  can  be  carried  out,  thus  obviating  operative  contact  between  the  tumor  and  the 
raw  surfaces  of  the  incision. 

The  relations  of  the  lingual  arteries  and  of  the  hypoglossal  nerves  (the  motor 
nerves  of  the  tongue)  should  be  kept  in  mind. 

The  instniments  to  be  used  are:  mouth  gag,  cheek  retractor,  blunt  and 
sharp  retractors,  artery  clamps,  scissors,  tissue  forceps,  drill,  bronze  wire,  Gigli 
8aw,  wire  twi8ter  and  cutter,  bone  forceps,  scalpel,  needles  and  needle  holder,  2 
needles  threaded  with  heavy  silk.  A  tracheotomy  set  should  be  at  hand.  Intra- 
tracheal  anesthesia  may  be  used  to  advantage. 

A  preliminary  ligation  of  the  lingual  artery  of  the  opposite  side  is  first 
perforraed  (the  lingual  artery  on  the  affected  side  is  tied  later,  during  the 
clearing  of  the  submaxillary  triangle). 

A  skin  incision  is  made  through  the  middle  of  the  lower  lip  to  the  chin, 
curving  then  over  to  the  affected  side  to  about  the  middle  of  the  anterior  border 
of  tho  stemocleidomastoid  muscle.  The  flap  is  turncd  back  by  dissecting  the 
soft  parts  from  the  lower  jaw  almost  to  the  angle  and  raising  the  skin  and  sub- 
cutaneous  tissues  of  the  neck  flap. 

Tho  8ubmaxillary  triangle  is  first  cleared  of  ali  fatty,  Ivmphatic,  and  sali- 
vary  structures,  working  from  be]ow  upward  and  leaving  aH  hanging  together. 
The  lingual  artery  on  that  side  is  ligated. 
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With  a  bone  drill  holes  aro  now  bored  on  either  side  of  the  contemplated 
line  of  section,  withoiit  reflecting  the  periosteum.  The  bone  is  divided  a  little 
anterior  to  the  junction  of  body  and  ramua  with  a  Gigli  saw ;  the  line  of  divisioii 
being  preferablj  S-shaped,  bony  surfaces  fashioned  in  this  way  showing  a 
greater  tendency  to  remain  in  contact  during  the  healing  of  the  wound.  The 
divided  portions  of  the  jaw  are  held  apart  with  retractors  and  ali  raw  surfaces 
are  protected  with  gauze.  The  tongue  is  pulled  upward  by  the  silk  tractor,  its 
frenum  incised,  and  the  mncous  membrane  reflection  from  the  tongue  to  the 
lower  jaw  divided  ali  around.  This  brings  the  tongue  well  out.  The  deep  mus- 
cles  of  the  tongue  are  now  cut  across  on  the  floor  of  the  mouth,  leaving  the  genio- 
hyoid  and  geniohvoglossal  fibers,  if  posaible.  Ali  vessels  are  clamped  as  seen, 
The  tongue  being  pulled  stili  farther  out  of  the  wound,  its  connection  with  the 
anterior  pillars  of  the  fauees  is  severed.  This  leaves  the  posterior  attachment 
only  to  the  epiglottic  region.  A  stout  silk  suture  is  now  passed  through  the  base 
of  the  tongue  just  anterior  to  the  epiglottis,  and  the  tongue  divided  close  to  this 
suture.  AH  oozing  points  are  carefiilly  ligated  with  plain  catgut  and  the  raw 
surfaces  washed  with  a  solution  of  hydrogen  dioxid  U.  S.  P.  The  lower  jaw 
is  wired  and  the  wound  edges  are  approximated  with  silkworm-gut  sutures.  A 
gauze  drain  is  placed  in  the  floor  of  the  mouth  and  brought  out  through  the  lower 
part  of  the  lateral  incision  so  as  to  drain  the  mouth  and  submaxillary  fossa. 
The  same  general  postoperative  treatment  is  followed  as  that  described  under 
the  Whitehead  operation.  As  soon  as  the  patient's  condition  will  allow  of  it,  a 
block  dissection  of  the  Ijmphatics  in  the  neck  is  carried  out,  the  fat  and  lym- 
phatic  tissue,  together  with  the  sternocleidomastoid  muscle  and  intemal  jugular 
vein,  being  removed  ali  in  one  piece  (Crile).  The  deep  parotid  glands  should 
also  be  removed  with  the  tip  of  the  parotid.  To  facilitate  this  work,  a  Crile 
clamp  is  temporarilv  applied  to  the  common  carotid  artery  in  the  lower  part  of 
the  neck  incision.  The  removal  of  the  muscle  does  not  seem  to  weaken  the  neck 
to  any  marked  extent. 

Butlin's  niethod  of  clearing  out  the  l^Tiiphatic  tissue  of  the  neck  is  lesa  ex- 
tensive  than  Crilc's  in  that  the  sternocleidomastoid  muscle  is  left  behind. 

LABADIE'S  METIIOD. — When  the  growth  has  invaded  the  floor  of  the  mouth 
and  the  inferior  maxilla,  various  operations  are  made  use  of,  planned  according 
to  the  location  and  extent  of  the  involvement.  When  the  growth  has  spread 
from  the  under  surface  of  the  anterior  part  of  the  tongue  to  the  floor  of  the 
mouth  and  to  the  inferior  maxilla,  the  method  suggested  by  Labadie  may  be 
entertained. 

In  this  operation  the  skin  incision  extends  directly  imder  the  lower  border 
of  the  jaw  between  the  masseters.  The  soft  parts  are  dissected  up  above  from 
the  bone,  the  mucous  membrane  of  the  lower  lip  being  divided  at  its  reflection 
on  to  the  gums.  A  horizontal  scction  is  made  with  a  ITay's  8aw  through  tho 
lower  jaw  bone  about  its  middle  (or  lower  down  according  to  the  extent  of 
involvement)  and  the  upper  portion  removed  by  either  sawing  through  the  bone 
at  right  angles  to  the  horizontal  incision  at  either  end  or  by  chiseling  through  it 
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The  tongue  is  removed  from  %  t^  ^  i^^-  wide  of  the  growth.    The  expedieiicy  of 
such  a  palliative  operation  is,  of  course,  open  to  doubt. 

Anesthesia  in  Advanced  Cases. — In  the  advanced  cases  suflFering  from 
cachexia,  where  the  reinoval  of  the  growth  seems  to  be  indicated  in  order  to 
relieve  the  patient  from  the  constaiit  pain  and  foul  discharge,  biit  where  the 
admiuistration  of  a  general  anesthetic  seems  contra-indicated,  the  operative 
field  may  be  anesthetized  by  novocainizing  the  lingiial  and  inferior  dental  nen^es 
at  their  point  of  junetion.  This  is  done  throngh  the  mouth.  The  needle  is  in- 
serted  on  a  level  with  the  lower  ja\v  just  behind  the  last  niolar  tooth  and  pushed 
in  8lowly  to  the  depth  of  about  3  em.,  while  the  solution  is  bcing  injccted  ahead 
of  it.  When  the  anesthesia  is  satisfactorv,  the  needle  is  withdrawn.  In  addition 
to  the  above,  it  is  well  to  block  the  larger  vessels  as  they  are  enconntered,  and 
if  the  dissection  is  made  as  far  back  as  the  base  of  the  tongue,  the  muscular 
tissue  thero  should  also  be  injccted  before  it  is  sectioned. 


OPERATIONS  ON  THE   PHASYNX 

BEMOVAL  OF  A  PEDUNCULATED  TUMOR  OF  THE  PHABYNX 

After  auesthetising  the  pediclc  and  the  tissue  at  the  base  of  the  tumor  by 
the  injection  of  a  few  drops  of  a  4  per  cent.  solution  of  novocain,  with  the  mouth 
kept  open  by  means  of  a  Whitehead  gag,  a  silk  ligature  is  slipped  over  the 
tumor  and  tied  at  its  base,  čare  being  taken  to  include  the  basal  tissue.  The 
base  is  then  cut  away  with  a  pair  of  long  scis&ors. 

BEMOVAL  OF  A  PHABVNOEAIi  TUMOR  WITH  A  BROAD  BASE 

If  the  mucous  membrane  of  the  2)harynx  is  frcely  movable  over  the  tumor, 
the  mass  may  iisually  be  cnucleatcd  with  čase  through  an  incision  (lircctly  over 
the  most  prominent  part  of  the  mass.  Where  this  is  not  the  casc,  the  removal  of 
the  timior  may  be  effected  through  1  of  scvcral  routcs,  according  to  its  location. 

When  the  location  is  on  the  latcral  pharvngcal  wall  ncar  the  pillar  of  the 
fauces,  the  method  of  von  l^angenbeck  (previously  doscribed  mider  Operations 
on  the  Tongue)  may  be  adopted. 

In  von  Mikulicz'  method  the  skin  incision  is  made  along  the  anterior  border 
of  the  stemocleidomastoid  musclc  from  the  mastoid  to  the  hvoid  bone,  and  the 
anterior  flap  reflected  \vcll  np.  A  portion  of  the  ascending  ranuis  is  resected 
without  opening  into  the  mouth,  and  the  tumor  is  then  removed  from  \vitliout, 
the  mouth  being  opened  onlv  at  the  last,  in  order  to  remove  the  pharvngcal 
mucons  membrane  at  a  safe  distancc  from  the  gro\vth.  Amplc  gauze  drainagc  is 
left  in  the  wound. 

WIiere  the  tumor  is  situated  posteriorly  and  low  down,  a  latcral  pharvngot- 
tf«pv  A^en  ihe  best  exposure. 

made  from  the  mastoid  along  the  anterior  border  of  the 
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sternocleidomastoid  muscle  to  a  point  j  ust  bejond  the  level  of  the  cricoid 
cartilage.  The  wound  is  deepened  by  blunt  dissection,  the  large  vessels  being 
held  out  of  the  way  by  blunt  retractors.  A  metal  sound  is  introduced  into  the 
pharynx  and  cut  down  upon  below  the  level  of  the  tumor.  The  edges  of  the 
pharyngeal  mucous  membrane  are  seized  with  forceps,  and  the  pharyngeal 
opening  enlarged  to  the  desired  extent  above.  The  tumor  is  dissect^d  out  to- 
gether  with  the  aflFected  glands  and  ali  mucous  membrane  that  may  be  found 
to  be  involved.  If  a  small  portion  only  of  mucous  membrane  has  been  removed, 
the  mucous  edges  are  best  sutured  with  chromicized  catgut.  If  the  removal  of  a 
large  portion  has  been  necessarv,  it  is  better  to  introduce  a  stomach  tube  through 
the  wound  for  8ub8equent  feedings.  The  wound  should  be  amply  drained,  for 
even  with  generous  drainage  there  will  be  a  foul  discharge  which  will  last  until 
granulation  is  well  under  way. 

An  occasional  cure  of  a  malignant  tumor  of  the  pharynx  is  reported.  Owing  to 
the  fact  that  the  pathology  of  a  number  of  these  phaijngeal  tumors  is  not  settled, 
reliable  statistics  are  not  obtainable. 

BETBOPHABYNOEAIi  ABSCESS 

Where  the  abscess  when  first  seen  is  about  to  perforate  the  mucous  mem- 
brane posteriorly,  the  local  application  of  a  10  per  cent.solution  of  novocain 
may  be  made  to  it  and  the  blades  of  a  pair  of  long,  blunt-pointed  scissors  pushed 
into  the  mass  while  the  patient  is  inverted  so  that. the  pus  will  not  be  inhaled. 
The  subsequent  secondary  infection,  however,  of  such  an  open  tract,  which  may 
lead  to  a  bone  focus  above,  is  apt  to  prove  troublesome.  For  this  reason  the 
opening  of  the  abscess  through  the  neck,  when  feasible,  offers  distinct  advan- 
tages  in  the  line  of  asepsis.  The  abscess  may  be  opened  through  much  the  same 
incision  as  that  previouslv  described  (lateral  pharyngotomy),  except  that  the 
pharynx  is  not  opened,  the  abscess  being  entered  behind  the  posterior  pharyn- 
geal  mucous  membrane.  A  rubber  drainage  tube  should  be  left  in  (fitting 
loo8ely  in  the  abscess  cavitv),  and  it  should  not  be  removed  for  a  week  or  10 
days.  Should  it  be  withdrawn  or  should  it  fall  out  before  then,  its  proper  re- 
introduction  may  necessitate  the  giving  of  a  general  anesthetic. 

BEMOVAL   OF   A   PHABTNGEAIi   DIVERTIOULUM 

For  the  removal  of  a  pharyngeal  diverticulum,  see  Diverticula  of  the 
Esophagus,  Vol.  III,  Chap.  X. 


CnAPTER    VI 

THE   OPEBATIVE    TREATMENT    OF    T0N8ILS   AND    ADENOIDS 

Chables  E.  Farb 

GENERAL   CONSIDERATIONS 

It  maj  be  confidently  stated  that  no  operation  in  the  whole  realm  of  sur- 
gery  is  so  frequently  attempted  as  the  removal  of  tonsils  and  adenoids.  As 
a  corollarj  to  this  statement  it  may  be  truthfully  said  that  no  operation  has  to 
its  credit  so  many  partial  or  complete  failures  to  cure  or  relieve  the  condition 
for  which  it  wa8  done.  This  is  not  to  be  wondered  at  when  one  considers 
that  the  operation  is  undertaken  by  inniimerable  physicians  with  little  or  no 
surgical  training,  slight  knowledge  of  the  regional  anatomy,  and  nearly  com- 
plete ignorance  of  the  manipiilations  neces8ary  to  efficient  work  in  the  re- 
stricted  operative  field.  The  operation  is  really  one  of  considerable  difBculty 
and  for  thorough  work  requires  far  more  skill  than  is  generally  appreciated. 

Not  only  is  the  operation  freely  undertaken  by  utterlj  untrained  men,  but  even 
the  indications  for  operation  are  of  the  vagucst.  At  the  present  tirne  there  is  a 
genuine  operative  furor  on  the  tonsil  and  adenoid  question.  That  every  visible 
tonsil  must  be  removed  and  that  evcry  ehild  which  opens  its  mouth  occasionally  must 
have  its  adenoids  curetted,  is  the  popular  cry.  Every  parent  knows  the  adenoid  coun- 
tenance  and  regularly  inspects  the  throat  of  his  child  to  find  the  much  dreaded 
8welling  of  the  tonsils.  Unque9tionably  this  wave  of  operative  enthusiasm  has  gone 
too  far  and  many  operations  have  been  needlessly  done.  There  is  bound  to  be  a 
reaction  and  a  return,  it  is  to  be  hoped,  to  a  saner  view  of  the  situation. 

The  Iymphoid  tissue  of  Waldeyer'8  ring,  consisting  of  the  pharyngeal  and 
lingual  tonsils  and  the  nasopharyngeal  adenoids,  differs  in  no  essential  respect 
from  lymphoid  tissue  clsewhere  in  the  bodv  except  in  its  exposed  situation 
and  its  peculiar  anatomical  arrangement.  Like  other  lymphoid  structures,  and 
in  much  greater  degree,  it  is  especially  subject  to  recurring  inflammatory 
attacks  of  acute  or  chronic  tvpe  and  to  hvpci^plasia  from  chronic  irritation. 
This  is  very  prone  to  occur  in  the  young,  just  as  do  lymph-node  infections  and 
hyperpla8ia8,  enlargcments  of  the  spleen  and  the  ends  of  the  long  bones,  etc. 
So  far  as  can  be  determined,  this  particular  group  of  lymphoid  structures 
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has  no  function  diflFerentiating  it  from  othcr  similar  structures  in  the  bodj 
and  its  more  or  less  complete  removal  wbrk8  no  harm  per  se  to  the  human 
economj.  The  many  thouaands  of  cases  in  which  this  has  been  done  with 
only  beneficent  late  results  is  overwhelming  proof  of  the  harmlessness  of  the 
procedure.  It  only  remains,  then,  to  determihe  the  rational  indicationa  for 
the  operation. 

TONSILLECTOHV 

Indications. — The  indications  for  the  removal  of  tonsils  are: 

(1)  Repeated  attacks  of  acute  tonsillitis. 

(2)  Marked  enlargement  of  the  tonsils. 

(3)  Chronic  infection,  as  evidenced  by  plugging  of  the  crypts,  congestion  of 
the  fauces,  ragged  appearance  of  the  tonsil,  etc. 

(4)  Recurrent  peritonsillar  abscess. 

(5)  In  persistent  diphtheria  carriers  and  those  subject  to  recurrent  attacks  of 
diphtheria. 

(6)  Suspected  cases  of  tuberculosis. 

(7)  Tumors. 

(8)  Tuberculous  or  other  chronic  enlargement  of  the  subparotid  lymph-node9, 
without  other  obvious  cause. 

(9)  Toxemia8  and  infections  originating  in  the  tonsils  but  evidenced  else- 
where.  This  is  a  large  and  rapidly  increasing  group,  including  rheumatisra,  chorea 
and  endocarditis,  cryptogenic  arthritis  and  nephritis,  malnutrition  in  children,  and 
manj  other  diseases.  The  diagnosis  in  this  class  of  cases  has  to  be  made  largely  by 
exclusion,  but  the  results  in  properly  selected  cases  are  exccedingly  good. 

Contra-indications. — These  are  the  same  as  for  any  minor  surgical  pro- 
cedure. Ilemorrhage  and  ahock  are  not  inconsiderable  in  this  operation  and 
these,  together  with  the  physical  condition  of  the  patient,  should  be  carefully 
weighed  bcfore  even  this  apparently  trivial  operation  is  undertaken,  Hemo- 
philia,  which  cannot  be  controlled  by  serum  injeetions,  is  an  absolute  contra- 
indication  to  the  operation,  as  is  postdiphtheritic  cardiac  weakness.  It  is  un- 
wise,  also,  to  operate  in  the  presence  of  an  acute  infection  of  the  ear,  noše,  or 
throat,  unless  an  acute  peritonsillar  abscess  demands  it.  The  operation  should 
not  be  done  at  the  same  time  with  other  operative  procedures,  except,  of 
course,  the  removal  of  adenoids,  or  possibly  some  trivial  affair  such  as  a 
circumcision.  Finally,  it  is  as  well  to  emphasize  that  the  burden  of  proof  lies 
with  the  indications,  not  the  contra-indications,  and  that  the  mere  ability  of 
the  operator  is  not  one  of  them. 

Anatomical  Points. — The  faucial  tonsils  are  collections  of  lymphoid  tissue 
partially  surrounded  by  a  sheath  of  connective  tissue,  the  '^surgical  capsule," 
which  is  deficient  on  the  oral  surface  and  occasionally  at  the  base  or  lingual 
aspect.  The  oral  surface,  which  varies  greatly  in  size  according  to  the  depth 
the  tonsil  is  buried,  is  covered  by  mucous  membrane  only.  At  its  anterior 
and  upper  margin  there  occurs  a  fold  or  reduplication  of  this  membrane  as 
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it  passcs  over  to  the  anterior  surface  of  tlic  antcrior  pillar  of  the  fauccs  and 
in  this  fold  is  contained  a  prolongation  of  the  fibrous  capsiile  of  the  tonsil. 
This  fold  is  known  as  the  plica  triangularis  and  is  tlie  most  important  land- 
mark  in  locating  the  antcrior  margin  of  the  tonsil.  l^eliind  and  be1ow  it  lie 
the  great  anterior  and  superior  hieunaj  of  the  tonsil,  rcspectively,  \vhile  in 
front  of  and  oxtemal  to  it  is  the  sharp  intcrnal  nuirgin  of  the  palatoglossus 
muscie,  eovered  by  mucous  membrane.  The  fibers  of  the  palatoglossus  run 
vertically  from  the  soft  palate  to  the  base  of  the  tongne,  with  the  mnscle  of 
which  they  unite.  Ali  structures  behind  this  mnscle  belong  to-  the  tonsil 
and  must  be  removed  in  performing  a  complete  onucloation  of  it. 

Extemal  to  the  capsule  of  the  tonsil  Hes  the  superior  constrictor  of  the 
pharynx,  the  fibers  of  which  run  horizontal  ly,  separating  the  tonsil  from  the 
great  vcssels  and  nerves  of  the  neek.  Postori orlv  lics  the  palatopharyngeus, 
which,  with  its  covering  of  mucous  membrano,  fonns  the  posterior  pillar  of  the 
fauces.  The  fibers  of  this  muscle  run  verticallv,  spreading  out  belovv  on  the 
lateral  and  posterior  walls  of  the  pharvnx  and  uniting  above  with  the  palato- 
glossus to  form  the  soft  palate.  The  base  of  the  tonsil  is  occasionally  con- 
tinuous  with  the  lymphoid  tissues  of  the  base  of  the  tongue  known  as  the 
lingual  tonsil,  being  separated  from  it  onlv  by  one  of  the  fibrous  septa  \vliich 
abound  in  the  tonsil  proper. 

It  is  thus  seen  that  the  tonsil  is  practically  completely  separated  from 
the  important  structures  of  the  pharynx  by  a  fibrous  sheath.  This  sheath, 
although  firmly  attached  to  the  tonsil,  is  usually  easily  frecd  from  the  sur- 
rounding  tissues  in  its  entirety,  and  it  is  this  fact  that  renders  the  enucleation 
of  the  tonsil  a  comparatively  simple  procedure. 

The  arterial  8upply  of  the  tonsil  consists  of  branches  from  the  dorsalis 
lingusD  of  the  lingual,  the  ascending  palatine  and  tonsillar  from  the  facial, 
the  ascending  pharyngeal  from  the  cxternal  carotid,  the  desccnding  palatine 
from  the  internal  maxillary,  and  a  small  branch  from  the  sniall  meningeal. 
The  veins  unite  to  form  the  tonsillar  plexus,  which  lics  on  the  outcr  surface 
of  the  capsule,  in  and  on  the  surrounding  nniscles.  The  most  important  are 
those  uniting  with  the  lingual  vein  and  the  phar>aigcal  plexu3  bclow,  and  a 
large  vein  running  on  the  anterior  surface  of  the  palatopharvngeus  behind. 
The  nen^es  of  the  tonsil  are  derived  from  !^^cckel's  ganglicm  and  from  the 
glo8Sopharyngeal,  while  those  of  the  surrounding  musclcs  are  from  the  internal 
branch  of  the  spinal  accessorv  through  the  pharvngoal  plexus  ((Jrav). 

Anatomical  anomalies  in  the  tonsillar  region  are  not  common.  Rarely  the 
internal  carotid  is  in  close  relation  to  the  outer  surface  of  the  tonsil,  and 
occasionallv  a  rather  large  arterv  is  seen  passing  over  its  oral  surface.  Patho- 
Ic^cal  changes  are,  however,  quite  common,  due  to  8yphilia  or  other  destructive 
lesions,  or  two  growths  or  disease  of  ad"  '  \ye  seen  an  an- 

eury8m  of.  the  internal  carotid  fror  »t  8killfully 

dissected.    Sueh  instances,  althoi  "^djing 

the  throat,  especially  in  adult  a  ii 
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an  enlarged  tonsil.  New  growth8  are  not  raro  and  any  attcrapt  to  enucleate 
them  by  metboda  suitable  to  ordinary  tonsil  work  would  be  little  short  of 
disaBtrous. 

Instrtunents. — Tonsillectomj  is  performed  in  a  great  varietv  of  waya  by 
different  operators,  and  innumerable  inetnimcnts  and  modifications  of  instni- 
ments  bave  been  devised  for  the  operation.  The  metbod  whicli  I  prcfcr  is 
Matliews'  finger  eimcieation.  which  is  iinBiirpasscd  for  simplieitv,  aafetv,  aiid 


celerity  of  performance.  For  it  very  few  instrumenta  are  needed- — in  fact, 
nonc  are  essential.  To  facilitate  the  work,  however,  thc  follovving  instru- 
menta have  been  found  helpful:  (1)  a  pair  of  Dowd'a  cnrved  diaaecting  acis- 
Bors,  (2)  Bcckman'a  adenoid  curet,  (3)  lonp-toothed  graaping  forcepa  with 
automatic  eatch,  (4)  short  aponge  holder,  (5)  Kocher  clanip,  (G)  McKen- 
zie'8  tonsi  1  lotom e,  (7)  plain  donble-ended  tonfrue  depreaaor,  (8)  mouth  gag. 
Tbeae  inatruments  shonld  be  of  the  best  conatruetion,  with  siniplc,  atrong 
locks,  and  made  of  thc  best  materiala.  Tlicv  will  be  found  amply  aufficient 
for  the  ilathews  or  the  Shider  opcrationa.  For  tbe  latter  the  tonsillotome 
mnst  be  eapecia]ly'strong  and  wcll  made,  with  a  rather  dnll  blade.  For  sigbt 
diesections  with  inatrumcnts  tbe  principal  and  onIy  ea-icntial  addition  Jo  tbe 
above  ia  a  naaal  or  pharvngeal  insufHation  apparatus  of  the  Crile  or  Junker 
type.  Tlie  Hiti:  inatniinent,  corabining  month  gag,  tongue  depreaaor,  and 
pharyngcal  inanfflator,  is  vcry  efficient  and  convenicnt.  An  aapirator  for 
blood  and  mucua  ia  very  uaeful,  biit  good  aponging  wi]l  sufHce.     If  artificiai 


TONSILLECTOMT  257 

light  must  be  used,  nothing  is  better  tban  a  good  electric  beadlight.  Tbe 
vast  array  of  special  dissectors^  curved,  angled,  sbarp,  and  blunt,  cannot  be 
described  in  tbis  brief  article.  They  ali  seem  superfluous.  Skill  and  jndg- 
ment  are  better  tban  a  multiplicitj  of  instruments. 

Most  specialista  stili  prefer  tbe  snare  for  tbe  final  step  in  removing  tbe 
tonsil,  and  it  is  undoubtedly  very  efficient  if  properly  used.  Beck's  tonsil- 
lectome  is  a  good  instrument,  as  is  also  Tyding'8  model  with  guide  ring. 

Anestheaia. — For  children  under  15  year8,  etber  is  tbe  only  anestbetic  allowable. 
Cbloroform  cannot  be  too  strongly  condemned  for  tbroat  operations.  Nitrous  oxid 
and  oxygen  are  unsafe  because  of  tbe  ever-preeent  danj^er  of  cyano8i8.  Ethyl  cblorid 
resembles  cblorofonn  in  its  action  and  sbould  not  be  used. 

METH0D8  OF  ADMINISTRATION. — For  tbe  rapid  metbods  of  operation, 
8ucb  as  tbose  of  Matbews  and  Sluder,  primary  anestbesia  induced  by  tbe  drop 
metbod  or  witb  tbe  old-fasbioned  towel  cone  is  sufBcient.  For  tbe  sigbt  dis- 
section  metbod  continuous  insufflation,  nasal,  pbaryngeal^  or  intratracbeal, 
and  given  by  an  expert,  is  tbe  only  safe  procedure. 

LOCAL  ANESTHESIA. — Local  anestbesia  may  be  used  in  tbose  over  15  years 
of  age,  provided  neitber  tbe  patient  nor  tbe  operator  is  of  a  very  nervous  dispo- 
sition.  It  is  not  entirely  witbout  danger.  Ten  per  cent.  cocain  in  a  weak 
adrenalin  solution  sbould  be  swabbed  tborougbly  over  tbe  fauces,  including 
tbe  pillars,  tbe  soft  palate,  and  tbe  posterior  pbaryngeal  wall.  A  balf  per 
cent.  solution  of  novocain  or  2  per  cent.  solution  of  quinin  urea  bydrocblorid 
sbould  tben  be  freely  injected  into  tbe  pillars,  tbe  capsule  of  tbe  tonsil  and 
tbe  extratonsiIlar  space.  Great  pains  must  be  taken  tbat  none  of  tbe  strong 
cocain  solution  is  8wallowed. 

Position  of  the  Patient. — ^Wben  local  anestbesia  bas  been  used  tbe  uprigbt 
position  or  semireclining  position  is  proper,  altbougb  tbere  is  no  valid  objection  to 
tbe  rcdining  position.  For  work  under  general  anestbesia  tbe  reclining  i>o8ition  is 
tbe  onIy  safe  one.  Putting  an  anestbetized  patient  in  tbe  uprigbt  position  cannot 
be  too  stronglj  condemned.  It  is  little  sbort  of  malpractice  if  cbloroform  is  used  in 
tbis  position. 

OPEBATIVE  TEOHNIO 

Matliew8'  Finger  Enucleation. — ^Witb  tbe  patient  under  primary  etber  an- 
estbesia in  tbe  dorsal  position,  bead  sligbtly  extended  and  turned  toward  tbe 
operator,  and  tbe  bead  of  tbe  table  sligbtly  lowered,  tbe  anestbetizer  inserts  a 
moutb  gag  and  separates  tbe  jaws  about  l^/o  in.  Tbis  must  be  done  gently  but 
firmly  in  order  not  to  injure  tbe  lips  or  tongue  nor  to  loosen  tbe  teetb.  A  good 
way  is  to  inscrt  tlio  index  finger  bebind  the  teetb  and  force  tbe  jaws  apart 
until  tbe  gag  can  be  ea8ily  inserted  on  tbe  side  away  from  tbe  operator.  Tbe 
latter  tben  inserts  bis  clean  but  ungloved  left  forcfinger,  palpates  tbe  tonsil 

on  bis  side,  dctermining  the  sharp  lateral  margin  of  the  anterior  pillar,  and 
18  B 
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feels  i]pward  until  a  TPeak  spot  ia  found  at  tlie  iipper  anterior  aiigle,  the  plica 
triangularie.  Crooking  the  finger  well  beyond  a  right  angle,  a  gentle  but  firm 
stroke  is  made,  presaing  upward  and  outward  with  the  pulp,  not  the  nail,  until 
the  mucoua  membrane  is  felt  to  jield,  This  is  tke  whole  secret  of  success  in 
finger  enuclcation.  Kough  or  careless  vork  at  this  stage  is  sure  to  result  in 
exce8siTe  laceration  of  the  pillar  or  the  tearing  of  the  tonsil  substance.     Prop- 


Fio.  2. — Sbpaiution  op  Antedioh  Pill&b. 


erlj  done  there  should  be  no  more  traumatism  of  the  tissues  tban  with  the 
most  painstaking  instrumenta!  dissectlou.  It  undoubtedIy  reguirea  sklll  of  no 
mean  order  to  find  this  weak  spot  quiek]y  and  by  toiich  alone,  but  this  ekill  is 
quick]y  attained  by  anvone  having  modcratc  surgical  training,  a  reasonable 
knowledge  of  the  surgical  anatoray,  and  a  deaire  to  leam.  'Without  thcao 
qualification3  no  one  is  jnstifiod  in  attempting  tonsil  work.  Certainly  inatni- 
mental  dissection  require8  an  oqnal  or  greater  amount  of  skill  and  training, 
Once  the  finger  dissection  is  etarted  correctly,  the  remainder  is  very  sim- 
ple  indeed.  The  line  of  cleavage  opened  up  can  be  foIlowed  by  the  most 
inesperienced  operator,  Tlie  finger  is  passed  rapidly  between  the  anterior 
pillar  and  the  tonsil,  then  upward  over  the  upper  pole,  and  the  tonsil  is  stripped 
from  the  posterior  pillar  by  forcing  it  downward  until  it  hangs  free  in  the 
tbroat  by  its  vascular  pedicle.  Some  čare  is  nece8sary  to  avoid  tearing  the 
surrounding  museles,  but  if  one  work3  pnrallel  to  the  muscle  fibera  no  serious 
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damage  will  be  done.  The  tonsil  may  now  be  removed  in  any  one  of  several 
wayB.  The  Bimplest  biit  not  the  easicst  is  to  seize  it  with  the  tbumb  and 
forefinger  and  twiBt  it  from  its  hed.  Considerable  force  is  required  and  the 
mucoue  membrane  at  the  base  of  tbe  tongiie  tnay  be  tom.  Tbe  tonail  is  quite 
elusive  at  this  stage  of  the  operation  and  very  slippery,  so  that  it  is  easier 
to  "bring  it  forward  onto  the  base  of  the  tongue  with  the  left  forefinger  and 
graap  it  at  its  tip,  the  superior  pole  in  the  natural  poeition,  with  a  iong  toothed 
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forcops  or  a  Eocher  ciamp.    A  part  of  the  capsule  as  well  as  tonsil  tiasue  muat 
bo  grasped  to  avoid  tcaring  out,  as  the  tonsil  substance  is  rather  friable, 

After  the  tonsil  is  seciirely  grasped  it  raay  be  removed  by  cutting  across 
tbe  pedicle  with  a  pair  of  curved  scissors,  or  better  by  the  use  of  a  anare  or 
tonsiUotome  threaded  over  the  clamp.  I  use  a  Kocher  clamp  passed  through 
the  ring  of  a  McKenzie  tonsiUotome  and  have  foimd  it  very  8atisfactory, 
The  advantagea  of  the  snare  are  iargelv  theoretical,  and  in  the  hands  of  any 
but  an  espert  it  is  a  chimsy  instnimcnt  for  rapid  work.  It  will  cut  an  im- 
properly  freed  tonsil  in  two  obout  as  rcadily  as  will  the  tonsiUotome  and,  aa 
ordinariIy  uaed,  bas  littlc  or  no  homoatatic  power.  Tlnless  3  to  5  minutes  is 
taken  for  cniahing  ench  pedicle,  the  knifo  or  scissors  might  as  wen  be  used. 
If  the  tonsiUotome  is  nsed  the  tonsil  shouM  bo  drawn  well  over  toward  the 
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opposite  side  of  the  throat,  the  ring  o£  the  instrument  pressed  OTitward  firmly 
against  the  body  of  the  ]ower  jaw,  and  the  shaft  carried  acroas  the  moutb  until 
it  forme  an  angle  of  45°  with  the  jaw.  In  thia  way  there  is  no  danger  of 
cutting  the  anterior  pillar,  while  at  the  same  time  the  haae  of  the  tonail 
is  compIete]y  removed.     If  the  snare  is  used  the  loop  must  be  preseed  home 


Fia.  4. — CoTTtNa  tbb  Pediclb. 


around  the  pedicle  and  held  there  while  it  is  being  drawn  tight.  Hemor^ 
rhage  is  alight  by  either  method  and  may  U8ually  be  disregarded  by  a  rapid 
operator.  If  necessarv,  tlie  moiith  and  throat  may  be  cleared  of  blood  and 
mucus  by  sponging  onee,  firmly  but  qiiickly,  with  a  large  pad  of  gauze.  There 
is  no  time  by  this  method  for  examination  of  the  throat  at  this  stage  of 
the  operatioD. 

With  the  first  tonail  removed  the  gag  is  shifted  to  the  opposite  side  and 
tho  second  tonail  attacked  in  the  same  manner,  agaJn  using  the  left  fore- 
fin^r  for  the  diaacction.  Sponjre  oncc,  if  neccssary,  and  proceed  to  the  re- 
Hioval  of  the  adenoida.  Čare  nmst  bc  tnkcn  not  to  injure  the  teeth  in  ahifting 
the  gag.  If  tho  jnw8  are  set,  merelv  touch  the  faucea  with  any  instrument 
and  they  will  relax,  as  tho  paticnt  ia  rapidiv  regaining  hia  reflezes.  When 
the  adcnoids  are  out  rcninvo  tho  giisr  and  tum  the  patient  on  his  eide. 
[lo  wi!l  expe]  his  nwn  blood  jiiid  iimciis.  and  the  bleeding  wi]l  be  much 
lesa  thnu  if  sponging  i«  iitlcuiptcd  with  its  cimcomitant  gagging  and  cvanosia. 
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Squeeze  the  anterior  nares  to  expre8S  any  clots,  as  this  will  give  a  better  air- 
way. 

After  2  or  3  minutes'  rest  insert  thc  gag  once  more,  sponge  the  throat 
firmly,  and  examine  the  result  of  the  operation.  If  any  loose  tabs  of  mucous 
membrane  or  of  tousil  are  seen,  they  may  easily  bo  piilled  off  with  the  Kocher 
clamp  or  a  sponge  holdcr.  Examine  especially  at  the  base  of  the  tongue,  as 
this  is  where  a  portion  of  tonsil  is  frequeutly  overlooked.  If  any  spurting 
vessel  is  seen  it  should  be  claniped  with  the  Kocher  clamp,  which  may  be  left 
on  for  5  minutes  and  removed  vvithout  fnrther  sponging.  Ligatures  are  rarely 
needed.  If  bleeding  stili  persists,  the  vessel  mav  be  clamped  again  and  a 
suture  tied  aboiit  its  base,  or,  better,  press  a  sniall  gauze  sponge  into  the  cav- 
ity  with  the  index  finger  and  hold  it  there  firmly  for  10  minutes.  This  will 
stop  almost  any  hemorrhage.  Great  čare  must  be  taken  to  give  a  free  airway, 
as  cyanosis  will  almost  surcly  start  up  renc\vcd  bleeding  from  other  vessels. 
As  a  final  measure,  in  obstinate  cases,  suture  the  pillars  over  a  small  plug  of 
gauze.  This  will  suffice  for  aH  but  hemophiliacs,  in  whom  blood-serum  must 
be  given  subcutaneously  in  large  quantities  or  a  transfusion  performed.  If  aH 
these  measures  fail,  the  extemal  carotid  on  the  aflFectcd  side  must  be  ligated, 
or  the  common  carotid,  if  very  profuse  hemorrhage  indicatcs  that  the  intemal 
carotid  has  been  injured.  In  the  vast  majority  of  cases,  however,  the  bleeding 
is  of  venous  origin,  and  can  be  easilv  controlled  by  simple  gauze  pressure. 

ADVANTAGES  OF  FINGER  ENUCLEATION.— The  advantages  of  the  finger 
method  are  many.  Vcry  little  ether  is  usod  and  an  expcrt  anesthctist  is  not  essential. 
No  special  light  is  needed,  as  the  operation  is  performed  eiitirely  by  the  sense  of 
touch  except  for  one  look  a  t  the  eiid  of  the  procedure.  No  cxpert  assistant  is 
needed;  the  anesthetist  simply  holds  the  mouth  gag.  With  operators  of  equal  skill, 
traumatism  by  this  method  will  not  exceed  that  of  any  other,  nor  will  hemorrhage. 
Shock  will  be  less  than  by  the  disseetion  method  with  its  prolonged  anesthesia. 
Inhalation  pncumonia  is  less  probable. 

Slnder  Method. — The  Sluder  method  requires  only  a  very  strong  tonsillo- 
tome  with  a  rather  blunt  knife.  Thc  operator,  standing  at  the  side  of  the 
patient  in  the  usual  position,  attacks  thc  opposite  tonsil.  The  ring  is  passed 
over  the  base  of  the  tonsil  first,  and  it  is  absolutely  essential  to  the  success 
of  the  operation  that  the  entire  base  of  the  tonsil  is  cngagcd.  The  tonsil  is 
then  drawn  upward  and  forward  onto  the  inncr  surface  of  the  mandible,  the 
shaft  of  the  instrument  being  carricd  well  to  thc  operator's  side,  and  by  a 
combination  of  pressure  of  the  instrument  and  counterprcssurc  witli  the  fore- 
finger  of  the  disengaged  h  and  thc  tonsil  is  forced  through  thc  ring.  The  blade 
is  then  8lowly  sent  home,  making  surc  that  cverv  portion  of  thc  tonsil  is  cn- 
tirely  through  thc  ring  and  that  at  tho  sanic  tinio  thc  anterior  pillar  is  not. 
The  blade  mav  bc  fclt  j)assiniz;  over  thc  tip  of  thc  forclini!:(M-,  scparatcd  froni 
it  only  by  thc  tliickncss  of  thc  pilhir.  Considcrablc  skill  must  bc  cxcrciscd  in 
this  maneuver,  as  one  mav  easilv  pnnch  a  liolc  in  thc  anterior  pillar  or,  on  the 
other  hand,  a  lar^c  ])ortion  of  thc  snj)(M*ior  j)()]o  of  tlu^  tonsil  mav  bc  Icft 
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behind.  If  the  blade  is  too  sharp,  the  tonsil  will  be  merelj  shaved,  while  if 
it  be  not  wcll  made,  the  operation  can  only  be  completed  by  much  tearing 
and  twisting,  with  considerablc  danger  to  the  surrounding  structures. 

In  the  originatoi^s  hands  the  Sluder  operation  has  been  successful  in  nearly 
aH  eascs,  but  in  mine,  and,  so  far  as  can  be  judged  from  the  literature,  in  the  hands 
of  others,  coni  plete  success  is  attained  in  only  about  60  per  cent.  of  the  cases.  The 
rounded,  protruding  tonsils,  even  although  well  buricd,  are  easilj  removed  by  this 
method,  but  the  flat,  soft  or  very  fibrous  ones  are  difficult,  especiallj  if  the  pillars 
are  infiltratcd. 

The  Beck  tonsillectome  consists  of  a  powerful  snare  with  a  rigid  ring 
guide.  It  is  a  nseful  instrument  for  pcrforming  the  Sluder  operation,  but 
appears  to  fail  in  the  same  class  of  cases.  The  flat,  soft,  fibrous  or  infiltrated 
tonsils  can  only  be  removed  by  some  form  of  dissection. 

Instmmental  Dissection  of  the  Tonsils. — Instrumental  dissection  of  the  ton- 
sils is  not  a  very  difficult  operation  to  one  familiar  with  the  work.  To  perform 
it  well  three  things  beside  the  skill  of  the  operator  are  neces8ary,  perfect  anes- 
thesia  by  the  nasal,  pharyngeal  or  intratracheal  insufilation  methods,  a  skilled 
assistant,  and  perfect  lighting  of  the  field.  With  his  trained  "crew"  and  aH  the 
f  acilities  mentioned,  a  good  operator  can  unquestionably  removc  the  tonsils  com- 
pletely  and  in  good  stvle.  The  operation  is  usuallv  pcrf ormed  as  f ollow8 :  With 
the  patient  in  the  dorsal  position,  hcad  to  one  side,  or  in  the  Rose  position,  the 
tonsil  is  seizcd  with  forceps  if  possiblc  and  drawn  toward  the  opposite  side, 
the  tongue  being  well  dcpressed  and  the  field  well  exposed  and  lighted.  The 
plica  triangularis  is  incised  with  a  knife  or  scissors  at  its  anterior  border, 
allowing  the  tonsil  to  be  drawn  partly  from  its  bed.  A  curved  blunt  instru- 
ment or  the  tip  of  the  forcfinger  is  inserted  in  the  exposed  space  and  passed 
rapidly  above  and  external  to  the  tonsil,  which  can  then  be  readily  stripped 
from  its  bed  and  from  the  posterior  pillar  until  it  lies  free  in  the  throat  on  its 
vascular  pedicle.  The  operation  is  completed  by  the  snare,  taking  plenty  of 
time  and  making  certain  that  the  loop  is  we11  placed.  Bleeding  points  are 
clamped  and  tied  if  necessary,  or  some  form  of  tonsil  hemostat  is  pressed  into 
the  cavity.     The  opposite  tonsil  is  then  removed  in  a  similar  manner. 

There  are  many  way8  of  dissecting  the  tonsil  but  the  prjnciple  of  them  ali  is 
incision  of  the  plica  triangularis  and  blunt  dissection  for  the  rest,  either  with  the 
finger  or  some  special  form  of  blunt  instrument.  It  is  decidedly  not  an  operation 
for  the  beginner  to  perform  without  supervision. 

It  is  far  more  difficult  than  the  Mathews  or  Sluder  operation  and  does 
not  oflFer  corresponding  advantages.  Enuclcation  of  the  tonsil  is  not  unlike 
enucleation  of  the  prostate  in  manv  respects,  and  just  as  sharp  dissection  of 
the  latter  by  the  perineal  method  has  been  almost  universallv  abandoned  for 
the  blunt  suprapubic  method,  so  in  ali  probability,  sharp  dissection  of  the 
tonsil  will  be  given  up  for  the  safer,  quicker  and  easier  blunt  method.     Tho 
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tendencj  of  ali  siirgical  technic  is  away  from  the  knife  and  toward  the  blunt 
following  of  natural  cleavage  linea. 

COMPUOATIONS    AND    BESUIiTS    OF    OPEBATION 

Dangers. — Aside  from  the  dangers  of  hemorrhage,  shock,  and  inhalation  of 
blood  and  mucus,  there  remains  the  possibility  of  injury  to  the  uvula,  the 
pillars  and  the  tongue.  If  the  right  cleavage  plane  is  found  at  the  beginning 
and  followed  with  ordinary  čare,  no  diflficulty  should  be  experienced  except 
in  the  infiltrated  cases.  These  are  not  easy  by  any  method,  and  only  the 
skill  attained  from  long  practice  will  obviate  an  occasional  injury  to  the 
anterior  pillar  or  failure  to  remove  the  entire  tonsil. 

The  operation  of  ton8illotomy  and  the  punch  method  will  not  be  considered 
in  this  article,  as  they  are  almost  entirely  superseded  by  the  more  modem 
operation  of  enucleation.  In  passing,  however,  it  may  be  said  that  even  the 
most  expert  operator  will  have  occa$ion  to  use  the  punch  at  times  in  the  post- 
operative  period  or  later.  Tonsil  tissue  probably  never  recurs  in  the  technical 
sense,  but  it  has  the  disconcerting  habit  of  appearing  occasionally  where  it 
ought  not  to  be. 

Complioations. — The  principal  complication  of  tonsillectomy  is  sepsis.  The 
cavity  left  by  operation  must  heal  by  granulation  and  ali  cases  are  infected 
to  a  greater  or  less  extent.  Drainage  is  good,  however,  and  in  general  the 
reaction  to  operation  is  slight.  The  subparotid  nodes  swell  occa8ionally  but 
suppuration  is  uncommon.  General  sepsis  is  a  possibility  but  must  be  very 
rare.  A  complicating  scarlet  fever  or  erysipelas,  although  very  rare,  is  apt 
to  be  fatal. 

Hemorrhage,  immediate  or  delayed,  is  the  most  common  complication.  It 
U8ually  takes  the  form  of  venous  oozing  but  may  be  arterial.  Prompt  recog- 
nition  is  essential.  Treatment  consists  of  wiping  out  the  clots,  firm  gauze 
pressure,  clamping  and  ligating  the  blceder,  or  suture  of  the  pillars  over  a  plug 
of  gauze.  It  cannot  be  too  strongly  emphasized  that  a  child  will  at  times 
bleed  even  to  a  fatal  issue  without  visible  signs  of  hemorrhage.  Constant 
watchfulness  is  the  only  safeguard.  The  usual  treatment  of  shock  must  be 
instituted  after  the  blccding  has  been  checked,  not  forgetting  hypodermo- 
clvsia  and  the  rectal  drip  of  warm  water. 

Iiamediate  Results. — The  immediate  results  of  tonsillectomy  are  a  sore 
throat,  with  more  or  less  severe  svstemic  reaction  and  pain  behind  the  ears  and 
on  8wallowing.  If  the  pillars  have  not  been  traumatized,  the  local  reaction  is 
U8ually  slight,  a  pseudomembrane  forming  in  the  tonsil  bed  and  healing 
taking  plače  in  a  week  or  10  davs.  If  the  pillars  have  been  torn,  healing  is 
considerablv  delayed.  Xo  great  harm  scems  to  follow  removal  of  the  anterior 
pillar,  although  the  patient  may  complain  that  his  tongue  is  tied  to  the  roof 
of  his  mouth.  Without  the  support  of  the  tonsil  the  pillar  usually  fades 
out  gradually  into  the  mucous  membrane  of  the  mouth.     Injury  or  removal 
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of  the  posterior  pillar  is  said  to  result  in  more  or  less  serious  impairment  of 
the  singing  voice. 

Remote  Besolts. — The  remote  results  of  operation  are  excellent,  provided 
an  efficient  operation  bas  been  done,  with  good  indications.  The  benefit  is 
great  and,  moreover,  lasting,  localIy  and  sjstematicallj  as  welL  I  speak  feel- 
ingly  from  personal  experience,  as  well  as  from  a  fairly  extensive  experienoe 
in  which  there  bas  been  no  fatality,  no  serious  complication,  and  no  bad  re- 
sults except  some  imperfect  enucleations  and  a  few  injuries  to  tbe  pillars,  due 
to  lack  of  skill  and  čare. 


BEMOVAL  OF  PHABTNaSAL  ADENOIDS 

Indications. — Tbe  indications  for  tbe  removal  of  adenoids  are  as  follow8: 

(1)  Obstruction  to  normal  breathing,  as  evidenced  by  mouth  breatbing,  eitber 
diumal  or  noctumal,  snoring,  nigbt  strangling  and  erying,  exce88ive  drooling,  breatb* 
ing  difficulties  during  nursing  or  the  8wallowing  of  food. 

(2)  Inflammatory  8ymptom8,  such  as  frequent  sore  tbroats,  colds  in  tbe  bead» 
cougbs,  running  nese,  repeated  otitis  media,  and  finally,  but  not  least  important, 
repeated  or  cbronic  enlargement  of  tbe  lyrapb  nodcs  at  tbe  angle  of  tbe  iaw.  It  is 
good  practice,  also,  to  feel  for  and  remove  any  adenoid  growtb  during  tbe  operation 
for  tonsils,  or  any  otber  minor  procedure. 

The  adenoid  countenance,  high-arch  palate,  irregular  teeth,  and  other  structural 
cbanges  are  secondary  to  obstructed  nasal  breathing,  may  be  due  to  other  causes 
than  adenoids,  and  may  persist  after  the  removal  of  adenoids  even  if  tbey  were  the 
exciting  cause.  Many  needless  operations  are  done  because  of  the  lack  of  a  careful 
examination  and  from  8lovenly  diagnosis.  The  mere  presence  of  adenoids,  without 
obstructive  or  inflammatory  signs,  is  not  an  indication  for  operation. 

Tbe  contra-indications  are  the  same  as  for  tonsillectomy. 

Anatomical  Foints. — Tbe  pbarvngeal  tonsil  is  a  mass  of  adenoid  tissue 
lying  back  of  tbe  soft  palate,  between  tbe  Eustachian  tubes,  and  extending 
from  tbo  base  of  tbe  occiput  to  tbe  lower  edge  of  tbe  axis,  being  separated 
from  tbe  bone  by  tbe  pbaryngeal  aponeurosis  and  tbe  superior  constrictor  of 
tbe  pbarynx.  It  varies  greatly  in  shape,  from  tbe  flat  and  fibrous  to  tbe 
rounded  and  soft  protruding  mass.  Similar  but  smaller  patcbes  of  lympboid 
tissue  are  to  be  found  scattered  ali  over  tbe  pbarynx  and  even  tbe  posterior 
surface  of  tbe  posterior  pillars  of  tbe  fauces,  from  wbicb  it  may  readily  be 
seen  that  tbe  complete  removal  of  adenoid  tissue  from  tbe  tbroat  is  an  im- 
possibility.  Tbe  points  of  surgical  interest  are  tbe  posterior  edge  of  tbe 
vomer  above,  tbe  internal  openings  of  tbe  Eustachian  tubes  on  eitber  side,  and 
tbe  uvula  in  front. 

Instruments. — Many  instruments  have  been  devised  for  tbe  removal  of 
adenoids,  but  tbe  Beckman  curet  is  sufficieut.  Its  cutting  edge  must  be 
sbarp.  A  small  sponge  stick  is  useful  in  removing  any  tabs.  Tbe  operation 
ean  be  performed  without  an  aucsthetic  or  under  local  anesthesia,  but  a  gen- 
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eral  aneatbetic  is  to  be  preferred  for  cbildren.  Tbe  preparation  is  as  for  the 
removal  of  tonails. 

Operative  Teclmic. — \Vith  the  patient  in  tbe  dorsal  position,  except  wheD 
local  aneatbesia  is  used,  in  wbich  čase  tbe  uprigbt  position  is  allowable,  and 
nith  the  head  moderatelj  eKtended,  a  moutb  gag  is  inserted  and  tbe  jaws 
wideiy  separated.  Tbe  operator'8  left  forefinger  is  passed  into  the  naso- 
pbarvnx  and  the  uvuk 
hooked  oiit  of  the  way. 
Tbe  enret  is  tben  insert- 
ed  iintil  the  vomer  is  felt, 
its  b  a  n  d  I  e  being  de- 
presacd  as  far  as  posai- 
ble.  With  one  q  u  i  c  k 
downward  8weep  of  the 
curct  tbe  main  mass  of 
adeiioids  is  removed  and 
is  hrought  out  clinging 
to  t  h  e  instrument.  A 
dull  curet  or  too  light 
presBiire  will  on]y  bruise 
the  adcnoids.  Too  great 
presaure  will  cause  in- 
jurj'  to  tbe  pharyngeal 
aponenrosis,  or  even  the 
vertcbriD,  The  same  ma- 
neuver  is  repeated  on 
either  side  of  tbe  median 
line,  pressing  the  curet 
well  over  into  the  lateral 
Bulci.      Tben    pass  tbe 

forefinger  well  up  into  the  posterior  nares  on  either  side  and  feel  for  auy 
remaining  bita  of  adenoid  tissue,  These  may  also  be  removed  with  the  curet. 
Sponge  once  firmly  witb  a  large  gauze  wipe  and  exaniine  with  tbe  eye  for  any 
taba  of  adenoid  banging  in  the  tbroat.  These  may  be  pulled  off  witb  tbe  sponge 
Btick  or  removed  witb  any  one  of  the  numcrous  adenoid  forceps.  It  is  not  good 
practice  to  wipe  out  the  nasopbarynx  witb  gauze  dipped  in  alcobol  or  any  otber 
chemical,  as  it  will  onIy  tend  to  the  produetion  of  more  raw  surface  in  places 
where  it  sbould  not  be,  to  increased  inflammatory  reaction,  to  irritation  of  the 
Eufltacbian  tubes  and  otitis  media,  or  to  the  forraation  of  very  troublesome 
adbcatons.  Tbe  purpoae  of  this  gauze  ecrubbing  is  to  reraove  any  sbreds  of 
adenoid  tissue  and  to  stop  hcmorrbage,  but,  as  a  mattcr  of  fact,  tbe  bleeding 
will  cease  very  quiekly  withont  treatment  and  the  fragments  of  tissuo  will 
slougb  off  if  not  removed  by  the  curet- 

Dtngen  of  Operation, — The  dangers  of  the  operation  aro  from  tbe  aapira- 


Fia.  6. — Reuotal  or  Adbnoiim. 
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Itiiu  tjf  Uliitn]  and  inueuB,  If  the  procedure  is  carried  out  quickly  and  the 
/fliild  JK  jiroiiiiftlv  tiirDcd  on  its  face  there  is  very  littJe  danger  of  aspiration. 
Adid«!  fr'iin  tliiu,  tlicre  is  ahvavs  the  poasibilitv  of  cutting  off  the  uvula  by 
i-Uiumv  Murk  <ir  of  injiirlnpr  the  vomer,  the  vertebrse,  or  the  Eustachiaa  tubea 
hy  Uot  ti(!«roim  iise  of  the  curet.  This  is  qiiite  likely  to  foIlow  the  careless 
»»n:  t,f  tJi«  adi.Tioid  forceps,  Proloiijred  si  ipp  lira  t  ion  mav  foilow  an  injiiry  to 
iti'!  )>"iif;,  biit  no  M-rioiiB  hiimi  scciiis  to  eiisiic.  Injiirj  to  the  Eustachian 
<iriim»  i*  not  a  trifling  matter,  however,  and  for  that  reason  the  use  of  the 
KKiall  riinr  'riiR-t  in  this  repion  is  not  advisable. 

Complications. — The  chief  complication  of  the  operation  is  otitis  media, 
UKiiallv  a  recrudesecnce  of  an  old  condition.     Aeiite  septic  meningitis  and 
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deatli  have  l>een  known  to  foIlow.  The  aspiration  of  blood  and  mucus  may 
lofld  to  bronchopneumonia  or  to  pu]monary  gangrene  and  abscess.  Scarlet 
fever  or  er^sipelas  raay  occiir  with  a  po8sihly  fatal  issue. 

Opcrative  Resnlts.— The  resnlts  of  the  reiiioval  of  adenoids  in  voung  chil- 
dren,  bcforc  bone  dcformities  have  oecurred,  are  excelleiit,  provided  the  opera- 
tion wa8  indicated.  Inflamniatory  8ymptom9  are  markedly  relievcd  and  the 
po«iibility  of  nasal  breathing  is  restorcd,  while,  in  timc,  glandular  swelling3 
at  the  angic  of  the  jaw  uaiially  subside  if  not  of  a  tuberculous  nature.  In 
oldor  children  and  adiilts  with  fixcd  habits  of  montli  breathing  and  with  well- 
devolopcd  stnictural  changea,  it  is  not  rational  to  expect  a  complete  retum 
to  nomial,  nor  does  such  oecur.  They  at  bcst  require  additional  treatment, 
operative  or  otberwi8e,  for  the  correction  of  structural  deformitiea. 


AFTER-TSEATMENT  OF  ADENOID  AMD  T0N8IL  GA8ES 

Tlie  aft<;r-trentninnt  in  tonsil  and  adcnoid  cascs  is  vcry  simplc.  Liquids 
in  Hinail  iiiiKiiints,  frefiucntlv  ropeatcd,  mav  bo  aHowod  after  2  hours,  and 
«oft  dint  tbe  fo]|(iwing  diiv.  One  dav  in  bed  is  usuallv  sutRcient  if  no  com- 
plir!utioiiH  enunc,  Inif  liint  iind  drafts  muat  be  avoidcd  for  at  least  a  week. 
No  hkriil  lr<'iitiiii'rit.  in  voiinf;  cliildren  is  advisable  except  a  drop  of  mentho- 
lated  iilholr^rn-  f 'A  |ht  fi^nt.)  in  ciirh  nostril  sovcral  times  a  day.  Older 
children  iind  inhillM  ninv  iihi'  lh(>  siitne  in  nn  atomizer,  along  with  any  bland 
or  BOfjtliiiig  gur;rli!.  'llii-  |iiiin  is  (]iiite  severe  and  mav  require  the  use  of 
Codein  or  morphin.     Ciild  appliciitinn!)  to  the  neck  are  belpful. 
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BEMOVAL  OF  THE  LINOHAL  TONSIL 

The  lingual  tonsil  rarely  require8  operative  treatment.  It  inay  be  re- 
moved  by  8uitably  curved  punch-forceps,  or  by  a  curet.  Ordinarily  the  appli- 
cation  of  aatringents  or  caustics  is  sufficient  to  relieve  syinptom8. 


PEBITONSILLAR  ABSGESS 

Peritonsillar  abscess  is  frequently  inefficiently  treated.  Blind  punctures  in  the 
region  where  the  pus  ought  to  be,  more  or  less  probing,  and  then  a  wait  of  a  day 
or  2  for  the  abscess  to  ripen,  is  the  usual  course  of  events.  Where  the  abscess  is 
definitely  pointing,  puncture  and  dilatation  of  the  opening  are  efficient,  but  in  the 
small,  blind  cases  it  is  much  better  to  insert  the  tip  of  the  forefinger  or  a  curved  blunt 
instrument  behind  the  anterior  pillar  and  separate  it  from  the  tonsil.  In  a  fairly 
large  number  of  cases  I  have  never  failed  to  find  the  pus  just  extemal  to  the  tonsil. 
The  procedure  is  very  painful,  requiring  the  use  of  a  whiff  of  nitrous  oxid  in  the 
čase  of  small  abscesses.  The  work  must  be  done  in  the  stage  of  analgesia  after  con- 
sciousness  has  retumed,  as  aspiration  of  pus  would  be  extreraely  dangerous.  Drainage 
by  this  method  is  perfect,  and  there  is  very  slight  liability  to  the  formation  of  other 
pockets.  The  tonsil  is  practically  enucleated  and  may  be  easily  removed  if  one  is 
prepared  to  do  so.  This  has  been  done  in  a  considerable  number  of  cases,  ali  with 
good  results. 

« 

The  treatment  of  tumors  will  not  be  considered  in  this  article.  They 
are  U8ually  extremely  malignant  and,  if  operable,  require  the  most  exten8ive 
diBseetion  of  the  tissues  of  the  neck  and  throat.  No  operation  of  the  enuclea- 
tion  type  is  permissible. 
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THE   THTEOID 
EUGENE  H.   PoOL 

The  8Tirgery  of  the  thyroid  gland  is  the  prototype  of  the  sui^erj  of  the 
glands  with  exclusive  intemal  secretion.  Not  onlj^  wa8  the  thyroid  the  first  of 
the  ductless  glands  to  warrant  operative  interference,  but,  by  reason  of  its 
accessibilitj,  the  frequency  of  its  lesions  and  the  relatively  well-defined  evidence 
of  its  malfunction,  it  has  come  to  oflFer  an  ever-increasing  field  of  fruitful 
8nrgery.  However,  in  spite  of  the  marked  progress  in  our  knowledge  of  its 
pathology  and  of  the  surgical  indications  and  operative  treatment  of  its  lesions, 
many  perplexing  features  bearing  on  the  snbtleties  of  its  internal  secretion  are 
stili  attached  to  the  study  of  the  physiology  of  the  gland. 

The  history  of  the  surgery  of  the  thyroid  is  peculiar  in  that  it  has  enjoyed  a 
relatively  rapid  development  throiigh  the  efforts  of  comparatively  f ew  men ;  a 
roview  of  its  surgery,  therefore,  comprises  for  the  most  part  a  snmmary  of  the 
work  of  a  small  number  of  eminent  operators  and  thinkers  who  have  been  largely 
rcsponsible  for  the  great  advances  which  have  led  to  the  brilliant  results  at- 
tending  thyroid  operations.  Among  the  conspiciioiis  contributors  may  be 
mentioned  Billroth,  the  Kochers,  Reverdin,  von  Eiselsberg,  C.  H.  Mayo  and 
Ilalsted.  An  effort  will  be  made  to  ascribe  to  the  proper  sources  well-defined 
improvements  in  technic,  but  this  cannot  always  be  done,  as  notable  develop- 
ments  in  the  work  of  various  surgeons  have  often  run  parallel  or  been  synchro- 
nous,  so  as  to  render  it  difficult  or  impossible  to  specify  priority.  A  general 
acknowledgment  and  tribute,  therefore,  to  these  and  other  leaders  in  this  field 
must  replace  oft-repeated  specific  references  to  their  work. 


ANAT0H7  OF  THE  THTBOID  AND  PABATHTBOID  OLANDS 

THE    THTBOID 

Thjroid  Oland  Developinent. — The  thyroid  gland  appears  in  the  third  week 
of  fetal  life  as  an  epithelial  outgrowth  from  the  wall  of  the  primitive  pharynx 
between  the  buccal  and  pharyngeal  origins  of  the  tongue.     This  mass  of  tissue 
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grows  downward  in  the  ventral  wall  of  the  neck  forming  the  thjroglossal  diict. 
At  about  the  end  of  the  second  month  the  lower  extremity  bifurcates,  forming 
what  later  becoraes  the  isthmus  and  lateral  lobes.  The  assumption  which  pre- 
vailed  until  recently,  that  the  gland  was  developed  from  one  median  and  two 
lateral  anlages  with  final  union  between  these  parts,  has  been  generally  aban- 
doned.  With  the  bifurcation,  the  duct  tract  as  a  rule  disappears,  leaving  a 
slight  depression  on  the  tongiie,  the  foramen  cecum,  just  behind  the  apex  of 
the  V-shaped  row  of  the  circumvallate  papillse  (Piersol).  Occa8ionally  part  of 
the  duct  persists.  Isolated  portions  may  nndergo  changes  resulting  in  cy8ts, 
which  are  sometimes  found  in  the  adult  in  the  course  of  the  duct  (Keibel  and 
Mali,  Bailey  and  Miller). 

Oeneral  Cliaracteristics. — The  thyroid  gland  in  man  is  composed  of  two 
lateral  lobes  united  by  an  intervening  bar,  the  isthmus.  The  isthmus  occupiea 
a  transverse  position  overlying  approximately  the  second,  third,  and  fourth 
rings  of  the  trachea,  to  which  it  is  firmly  attached  by  fibrous  tissue.  The  lateral 
lobes,  one  on  each  side,  lie  close  to  the  trachea  and  larynx. 

The  gland  is  of  a  bluish  red  color,  very  vascular  and  weigh8  about  30  to  40 
grams.  Each  lobe  normally  measures  about  2  in.  in  length,  1%  in.  in  breadth, 
and  %  in.  in  thickness.  The  lobes  are  roughly  pyramidal  in  shape,  and  for 
descriptive  purposes,  although  8omewhat  arbitrarily,  may  be  said  to  present  3 
surfaces,  external,  internal,  and  posterior.  These  surfaces  come  together  in 
a  rounded  apex  and  a  thick  rounded  base.  The  gland  is  enveloped  in  a 
thin  fibrous  capsule,  the  "trne"  or  anatomic  capsule.  Connective  tissue 
strands  from  the  inner  surface  of  this  capsule  penetrate  and  subdivide  the 
gland. 

Blood  Supply. — The  gland  receives  its  blood  supply  from  5  sources: 

Two  superior  thyroid  arteries. 

Two  inferior  thyroid  arteries. 

One  thvroidea  ima  artery,  which  is  present  in  about  10  per  cent.  of  cases. 

The  superior  thjjroid  arteri/  arises  from  the  external  carotid,  near  its 
origin.  It  cun^es  downward,  forward,  and  inward,  passing  under  the  anterior 
edge  of  the  sternomastoid  muscle  and  bencath  the  anterior  belly  of  the  omohy- 
oid  to  the  upper  pole  of  the  gland.  Near  the  gland  it  divides  into  2  branches, 
anterior  and  posterior.  The  anterior,  larger  branch,  passes  along  the  mesial 
border  of  the  lobe  to  the  isthmus,  giving  off  terminal  anastomosing  branches. 
From  it  frequently  arises  a  relatively  large  branch  to  the  pyramidal  procesa, 
The  posterior  branch  usually  enters  the  upper  pole,  but  at  times  passes  down- 
ward  upon  the  posterior  surface  before  entcring  the  gland. 

The  inferior  thtjroid  arterij  arises  almost  always  from  the  subclavian 
arterv  through  the  thvroid  axis.  It  passes  vcrtically  upward  to  about  the  level 
of  the  sixth  cervical  vertebra,  then  bcnds  beliiud  the  carotid  sheath,  passes  in 
front  or  behind  the  recurrent  larviigeal  nerve,  and  divides  close  to  the  gland 
into  two  terminal  branches.  **In  437  obscrvations  the  arterv  wa8  found  in 
front  of  the  nerve  on  the  right  side  in  41  per  cent.  and  on  the  left  in  63  per  cent 
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In  over  10  per  cent  of  thc  cases  tlie  branches  were  so  iiiterlaced  tliat  the  rolation 
waa  uneertain."     (Piersol.) 

Thyroidea  ima  ariery,  present  in  about  10  pcr  cent.  of  cascs,  ia  a  branch  of 
the  innominate  wbicb  ruiis  along  thc  trachca  to  tlic  istlunus. 

l."he  main  brancbing  of  tlie  tbyroid  arteriea  ia  cliteflv  on  tbc  aurface  of  tbe 
gland,  the  emaller  branchos  cntoring  it.  Anastoniosca  bctwccn  tbc  vesaela  are 
very  free. 

Teins. — Tbe  main  veina  of  the  thjroid  a 
roid,  and  inferior  tby- 
roid.  Tbe  auperior 
tbvroid  Teins,  1  or  2  on 
cacb  side,  teave  tbe  iip- 
per  pole  of  the  thyroid 
bodj  and  ascend  to  join 
the  intemal  Jugiilar  or 
common  facial  vein,  A 
middle  thj-roid  vein  in 
the  avenige  caae  iasiics 
from  each  lateral  lobe 
of  the  thjroid,  crosses 
tho  comraon  carotid  ar- 
tery,  and  enters  tbe  in- 
temal jugular.  T  h  i  s 
vein  ia  extremely  vari- 
able  in  position ;  niorc- 
over,  it  niay  be  absciit 
or  niay  bo  repreacnted 
by  aeveral  veina.  Tbe 
inferior  thyroid  veina 
are  of  large  aize;  they 
are  formed  by  brancbea 
from  tbe  istbmns  and 
lateral  lobee  of  tbe  tliv- 
roid.  Their  course  ia 
variable,  but  in  general  ,im"'' 

they  descend  alon^  tlio 
traclica  to  the  inunniinjite  trnnks.     At  trnu 'i 
tho  tracbea  below  tho  istlmnis  ol'  lin-  tliM  >u\ 

Lyinphatio8.— '•ri«'xiiscs  in-e  {<m»(  I  l)\ 
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Cttpfiil€t. — The  thin  fibrons  tisane  envelope  which  incloses  and  fonns  part 
of  the  gland  maj  be  termed  the  anatomic  capsnle.  Betweeii  it  and  the  surgical 
capstile  is  a  Iayer  of  looee  connective  tissne.  The  surgical  capsnle  or  the  "ex- 
temal  thjroid  capsnle"  (Kocher)  is  a  thin  Iayer  of  the  deep  cervical  fascia 
which  surrounds  the  gland.  It  is  formed  as  follows:  The  Iayer  of  cervical 
fascia  which  splits  to  inclose  the  stemomastoid  mnscle  gives  off  from  its  deep 
siirface  one  ot  two  fascial  lajers  which  Incloee  the  great  vessels  and  form  their 
sheath.  From  the  mesial  aspect  of  the  vessel-sheath  aeveral  processes  arise.  One 
passes  anteriorlj  in  front  of  the  thjroid,  and  joins  the  similar  laver  of  the 
opposite  side.  This  lajer  extends  upward  from  the  isthmns  and  adjacent  por- 
tions  of  the  thjroid  to  the  cricoid  and  lower  border  of  the  thjroid  cartilage, 
forming  a  distinct  band  called  the  anterior  thjroid  ligament.  Another  process 
from  the  vessel-sheath  passes  posterior  to  the  thjroid  and  splits  into  two  lajers^ 
the  anterior  of  which  lies  in  contact  with  the  posterior  surface  of  the  gland  and 
is  inserted  into  the  posterior  portion  of  the  extemal  surface  of  the  trachea ;  the 
posterior  passes  behind  the  esophagus  and  forms  the  prevertebral  fascia.  As  a 
resiilt  of  the  fixation  of  the  thjroid  to  the  trachea  bj  the  estemal  capsule,  the 
thjroid  gland  moves  with  the  trachea  during  the  act  of  swallowing.  In  the  ex- 
ternal  thjroid  capsnle  are  a  large  number  of  veins,  vence  accessorice  (Kocher). 
The  recnrrent  larjngeal  nerve,  Ijing  in  the  groove  between  the  esophagus  and 
the  trachea,  is  embedded  in  the  extemal  capsnle. 

Verre  Supplj. — "The  nerves  of  the  thjroid  gland  accompanj  and  surround 
the  bIrKKl  vessels ;  thej  are  derivcd  from  the  superior  ganglion  of  the  sjmpathetic 
and  from  the  superior  and  inferior  larjngeal  branches  of  the  pneumogastric. 
No  se/TOtorj  fil>crs  have  as  jet  been  deraonstrated"  (Kocher). 

Anatomical  Belations. — Anterior  to  the  gland,  on  each  side  of  the  median 
line,  i«  the  steniothjroid  muscle,  in  front  of  which  is  the  sternohjoid.  Run- 
ning  <lingonallv  across  the  upper  part  of  the  stcrnothjroid  is  the  anterior  bellj 
of  tho  ornohjoid.  The  stemal  origins  of  the  stemomastoid  muscles  cover  the 
1oweT  pnrts  of  these  muscles  and  also  part  of  the  lateral  lobes  of  the  thjroid. 
Tho  nnt(?rior  jiigiilar  veins  pass  from  above  downward  on  each  side  of  the 
mi^^lifin  lino  within  tho  fascial  lajer  which  lies  between  the  platjsma  and  the 
deproflsor  muscles. 

Pofltoriorlj  and  mesiallj  the  gland  embraces  the  upper  end  of  the  trachea 
and  part  of  tho  larjnx.  The  isthmus  usuallj  lies  on  the  second,  third,  and 
foiirth  trachoal  rings.  The  lateral  lobes  extcnd  downward  as  far  as  the  sixth 
ring,  upwnr(l  to  tho  middle  third  of  the  thjroid  cartilage,  and  backward  as  far 
as  tho  oHophngiifl.  Posterior  to  the  lower  part  of  each  lateral  lobe  lie  the  in- 
ferior thjroid  artcrj  and  rccurrent  larjngeal  nerve,  and  behind  the  upper  pole 
is  tho  posterior  branch  of  tho  superior  thjroid  arterj.  The  parathjroids  also 
Ho  behind  tho  lateral  lobes;  their  positions  will  be  described  later.  Extemal 
to  tho  Interni  lobes  is  the  carotid  sheath  containing  the  carotid  arterj,  vagus 
norvo  nnd  int(»rnnl  jiignlnr  vcin. 

Whon    the   thjroid    onlnrges,    its    relationship   to   neighboring   stnictures 
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changes.  If  enlargement  is  fonvard  or  iipward,  the  goiter  stretches  and  sepa- 
rates  the  muscles  overljing  it.  If  enlargement  is  lateral,  the  carotid  sheath  and 
its  contents  are  displaced.  In  a  large  goiter  the  artery  may  be  pushed  outward 
behind  the  vein  while  the  vein  becomes  spread  out  upon  the  side  of  the  tumor  or 
may  even  lie  iipon  its  anterior  surface.  In  extreme  cases  the  artery  and  vein 
may  be  separated  by  a  considerable  inten^al,  the  vein  lying  in  front  of  and 
nearer  the  median  line  than  the  artery.  Hence  it  does  not  follow  that  the  pulsa- 
tion  of  the  artcry  will  neces8arily  indicate  the  position  of  the  vein.  A  knowledge 
of  the  po8sibility  of  this  altered  relation  is  essential.  .  Liicki  gives  the  following 
cxplanation:  Veins  which  pass  from  the  thvroid  to  the  intemal  jugular 
limit  the  displacemeut  of  the  latter,  whereas  the  artery  is  not  similarly  re- 
strieted.  The  position  of  the  recurrent  laryngeal  nerve  may  be  altered  by  the 
frrowth.  Ordinarily  it  is  pushed  backward  and  inward  and  lies  in  the  furrow 
between  the  trachea  and  esophagus;  rarely  it  is  spread  out  over  the  posterior 
surface  of  the  tumor. 

Anomalies  of  the  Thyroid  Oland. — ^In  rare  cases  one  lobe  or  even  more  of 
the  tliyroid  is  absent;  the  isthmus  is  absent  in  about  10  per  cent.  of  cases  (Pier- 
sol).  A  pyramidal  process,  occasionally  double,  is  present  in  about  50  per  cent. 
of  cases.  It  is  an  elongated  mass  of  thyroid  tissue  projecting  upward  from 
the  isthmus  lying  in  or  near  the  mid  line.  It  may  reach  as  far  as  the  hyoid 
bone. 

Accc8sory  thyroids  are  isolated  masses  of  thyroid  tissue  of  variable  size 
which  occa8ionally  occur  in  the  neck  in  addition  to  the  normal  thvroid  body. 
They  are  really  supemumerary  thyroids.  When  connected  with  the  thyroid 
gland,  they  are  termed  pseudo-acces8ory  thyroids;  when  at  a  considerable 
distance  from  the  thyroid,  they  are  termed  aberrant  (wandering)  thyroids. 
Thev  are  found  chiefly  in  the  following  regibns:  8uperiorly,  along  the 
track  of  the  obliterated  thvroglossal  duct;  inferiorly,  within  the  medias- 
tinum;  laterally,  between  the  carotid  sheath  and  the  lateral  lobe.  Aber- 
rant masses  are  also  found  in  a  variety  of  other  positions,  such  as  the 
8ubmaxil]ary  region.  Acccssory  and  aberrant  thyroids  may  present  the 
same  lesions  as  the  thvroid  itsclf.  Of  particular  surgical  importance  in 
connectiou  with  accessory  thvroids  are  those  which  occur  in  the  tongue  and 
those  which  give  rise  to  intrathoracic  goiters. 

THE    PARATH7BOID    BODIBS 

• 

The  parathyroids  or  ^^epithelial  bodies"   (Kohn)   are  branchial  cleft  de- 

rivatives.    In  man  and  most  mammals  they  develop  from  the  third  and  fourth 

branchial  clefts  of  each  side  as  masses  of  compact  epithelial  cells.    They  are  as 

a  nile  4  in  number,  but  their  exact  enumeration  in  an  individual  čase  is  often 

difiicult  bceausc  of  their  small  size,  variable  position,  and  similaritv  in  gross 

appearance  to  other  tissues. 

nistologically  these  organs  consist  of  a  mass  of  cells  (Figs.  2,  3)  invested 
19  n 
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with  a  thin  fibrous  capsule.     The  gland  Iias  a  reticular  etroma  and  ie  strikinglj 
vascular. 

The  occurrence  of  the  glanda  in  pairs  is  the  tj-pical  arrangement.  a  superior 
(extemal)  and  an  infenor  (internal)  bodv  bcing  present  on  eaeh  side.  The 
foIlowing  are  the  most  frequent  situatious,  although  variations  from  theae  poai- 
tions  are  freqiient  The  superior  lies  close  to  the  thjToid  on  the  middie  third 
of  ita  postenor  surface,  approximately  on  the  level  of  the  lowcr  horder  of  the 
cricoid  cartilage.  It  lies  on  a  plane  posterior 
and  externa]  to  the  terminal  brauches  of  the 
infcrior  thyroid  artery  and  recurrent  laryn- 
geal  nerva 

The  inferior  lies  most  often  on  the  pos- 
terior aspect  of  the  lower  third  of  the  thy- 
roid,  in  which  čase  it  is  frequently  found 
anterior  to  the  recurrent  laryngeal  nerve  laid 
inferior  thvroid  artery,  close  to  the  thjroid 
glaud  at  the  entrance  of  the  lower  hranchea 
of  the  artery,  The  gland  also  may  lie  at  or 
below  the  inferior  pole  of  the  thyroid. 

Accessorv  organs,  that  is,  small  accumu- 
latioiis  of  characteristic  paratbyroid  cells, 
liave  beeu  foimd  not  infrequently,  e8peciaily 
below  the  thyroid,  within  the  thjinua  and 
even  within  the  thyroid  (Getzowa). 

The  parathyroid  glatids  He  outside  of  the 
thvroid,  from  which  they  are  separated  by 
portions  of  the  extemal  capsule,  yet  one  or 
more  may  he  beneath  tliis  capsule,  but  rarely 
iiiibcdded  in  the  substanco  of  the  gland. 

The  size  of  tho  organ  variea  from  about 
3  mm,  to  15  mm.,  the  avevage  being  about 
The  botiies  are  nsually  Bomewhat  flattened, 
and  mav  be  of  various  »hapes,  hnt  e3pecially  round,  oval,  or  reniform.     The 
color  is  a  pecnliar  ye]lowish  brown. 

The  blood  siipplv  of  the  gland  (Fig.  4)  is  described  by  Halsted  and  Evans 
as  follow8: 


FlO.  4. — POBTERIOR  AbPECT  OF  LaTEIUL 

LoBB«  OF  Thyboid  RHOWiNa  Pobi- 
TioNH  IN  Which  the  Pahatbtuoid 
Olahdb  Fhe«uently  Occdr.  The 
blood  supply  of  (ho  purathjToids  U 
Mpreij*nt<d  diagram  mul  i  pally  acrord- 
ing  to  the  description  of  Ualetod  and 

6  hy  4  by  2  mm.   (Berkelcv). 


"In  practicallj  ererj  cnse  atudied,  the  lower  parathjroid  artery  came  from  a 
prominent  braiiph  of  tho  inferior  th.vroid  nrtery.  The  nctual  number  of  observa- 
tions  wna  ninetecn.  Tho  uppor  parathjroid  gland  invariably  haa  a  short  arterj  of 
B«pply  whiah  may  riso  from  one  of  tho  main  bram^hoa  of  tiie  inferior  thjroid  or  from 
an  anastomosing  ramua  joiniiig  tho  superior  nnd  inferior  thyroid  arteries.  A  very 
promincnt  annatomosiiig  chaniiel  was  found  along  the  poatcrior  niai^in  of  the  lateral 
thyroid  lobc  in  eiftht  of  twenty  instanecs,  and  in  theae  eaaea  the  superior  parathjroid 
arterj  was  a  short  braneh  from  this  channel." 
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HTPEBTHTSOIDISM  OB  THTBOTOXIGOSIS 

Hyperthyroidism  or  thjrotoiicosis  is  "the  constitutional  state  associated^ 
with  goiter"  and  presumably  due,  in  part  at  least,  to  thyroid  intoxication.  The 
terma  includc  the  toxemia8  at  times  noted  in  the  coiirse  of  simple  goiter,  as  well 
as  the  sjstemic  disturbances  occurring  in  exophthalmic  goiter.  As  Plummer 
States,  the  two  conditions  should  be  differentiated.  To  avoid  confusion,  we  will 
use  the  term  "exophthalmic  goiter"  instead  of  **hyperthyroidism"  in  the  con- 
sideration  of  the  condition  about  to  be  described. 


EXOPHTHALMIG   OOITEB 

General  Considerations. — ^Exophthalmic  goiter  (Graves'  disease,  Basedow^8 
disease)  consists  in  a  peculiarly  variable  group  of  symptoms,  the  chief  of  which 
are  enlargement  of  the  thyroid,  exophthalmos,  tachveardia,  and  tremor.  With 
these  are  assoeiated  numeroiis  others  less  striking  and  less  characteristic,  such 
as  emaciation,  muscular  weakness,  exeitability  and  disturbances  of  the  digestive 
organa  and  vasomotor  8ystem.  Not  onlv  is  the  grouping  of  the  8ymptom8  ex- 
ceedingly  variable  but  likewise  the  order  of  their  development.  In  a  well- 
marked  čase  ali  of  the  cardinal  8ymptoms  may  be  conspicuoiis  and  the  diagnosis 
mique8tionable ;  on  the  other  hand,  in  early  cases  or  incomplete  (fruste)  types 
of  the  disease  the  symptom-complex  may  be  such  as  to  render  diagnosis  difficult 
and  perhaps  only  possible  by  an  exceptionally  acute  and  trained  observer. 
Thus,  we  have  the  two  extremes:  the  well-marked  čase  with  exophthalmos, 
goiter,  tachycardia,  tremor,  einaciation,  and  the  snggestive  blood  changes,  and, 
in  contrast  to  this,  the  čase  presenting  few  symptoms,  such  as  tachveardia, 
emaciation,  and  muscular  weakne8s,  with  doubtful  or  negative  blood  findings 
and  no  suggestion  of  enlargement  of  the  thyroid  or  exophthalmos.  Between 
these  extreme8  there  are  ali  possible  gradations  and  combinations  of  symptoms. 
The  onset  of  the  disease  is  usually  relatively  acute,  and  its  course  chronic, 
characterized  by  remissions  and  exacerbations. 

The  8ymptoms  which  comprise  the  disease  were  ascribed  for  many  year8  ex- 
clusively  to  overactivitv  of  the  thyroid  gland  with  increased  production  and  ab- 
sorption  of  its  secretion,  and  upon  this  interpretation  of  the  disease  has  been 
bascd  its  surgical  treatment.  But  of  late  there  has  developed  a  fccling  of  op- 
position  to  this  long-accepted  theory,  many  observers  being  inclined  to  dis- 
credit  the  thyroid  as  the  uniquo  and  all-important  cause  of  the  symptoms. 
Kecont  investigations  seem  to  show  a  close  connection  in  exophthalmic  goiter 
between  the  thyroid  and  other  organs.  To  peraistence  of  the  thymus  has  been 
attributed  an  important  part  in  the  pathogenesis  of  the  disease,  while  various 
observers  attach  importance  to  the  relationship  which  they  consider  has  been 
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established  between  the  increased  activity  of  the  thjrroid  and  the  pituitarjr, 
pancreas,  and  chromaffin  sjstem,  especially  the  adrenals.  The  investigations 
npon  which  these  opinions  are  based  are  suggestive  of  findings  which  will 
modify  the  long-accepted  interpretation  of  exophthalmic  goiter.  They  point 
especially  to  the  pos8ibility  that  the  thymus  plays  an  important  role  throughout 
the  course  of  the  disease  and  that  the  syniptoni-complex  is  modified  by  con- 
comitant  functional  derangements  of  other  ductless  glands,  or  is  due  to  poly- 
glandular  hyperactivity  or  lack  of  balance.  IIowever,  a  pall  of  confnsion  is  at 
present  spread  over  the  whole  question  of  the  origin  of  the  disease.  It  is  of  vital 
importance  that  we  should  know  what  svmptgms  are  due  to  hyperthyroidism, 
hypothyroidisri!,  and  dysthyroidism,  and  how  and  to  what  extent  other  glands 
modify  these  symptoms.  Eiforts  are  con8tantly  being  directed  toward  the  solu- 
tion  of  these  problems  by  experimental  pathological,  physiological,  and  clinical 
studies.  With  greater  knowledge  more  exact  indications  for  treatment  doubt- 
less  will  be  possible.  But  while  investigators  appear  to  be  on  the  threshold  of  a 
more  intimate  nnderstanding  of  intemal  secretions,  and  e8peeially  of  their 
associated  interactions,  as  yet  facts  bearing  upon  this  phase  of  the  subject  are 
not  8ufficiently  established  to  influence  materially  our  practical  attitude  toward 
the  operative  treatment  of  the  disease. 

Before  entering  into  considerations  of  treatment  it  is  nece88ary  to  define  the 
interpretation  of  the  disease  upon  whieh  are  based  the  therapeutic  measures 
advocated  and  practiced  at  the  present  time.  Without  going  into  the  intricacies 
of  the  discussion,  it  may  be  assumed  that  in  this  disease  the  strueture  of  the 
thvroid  shows  fairly  definite  changes  from  the  normal,  namcly,  hvpertrophv 
and  hyperpla8ia  of  the  thyroid  parenchjTna ;  that  the  gland  secretes  an  excess 
of  normal  or  of  perverted  material  which  enters  the  circulation,  causes  toxemia, 
and  8econdarily  influences  the  functional  and  organic  conditions  of  other  or- 
gans ;  that  the  usual  type  of  the  disease  is  represented  by  symptoms  referable 
to  this  hyperactivity  of  the  thyroid,  modified,  if  at  ali,  only  to  a  minor  degree  by 
other  organs,  constituting  for  practical  purposes  a  thyrotoxicosis  or  hyperthy- 
roidism,  and,  finally,  that  the  symptoms  as  a  riile  mav  be  favorably  influenced 
by  operative  measures  limited  to  the  thyroid.  Such  is  the  consensus  of  opinion 
among  experienced  surgeons ;  an  opinion  justified  by  results.  It  is  likewi8e  fair 
to  assume  that  there  is  a  smaller  group  in  which  the  symptom8  are  due  in  part 
to  hyperactivity  of  the  thvroid,  but  are  complicated  to  a  marked  degroe  by 
functional  disturbances  of  other  ductless  glands.  Whercas  the  first  type  is 
usually  easily  recognized,  no  definite  rules  can  be  formulated  for  the  second. 
Therefore,  this  tvpe  must  be  disregarded  unless  it  is  suggested  in  the  studv  of 
a  čase  by  irregiilarities  of  the  symptoms  which,  when  noted,  should  lead  to 
caution  in  diagnosis  and  in  treatm^ent. 

Operative  Indications. — There  has  been  much  discussion  as  to  the  indica- 
tions for  operative  interference  in  Graves'  disease  and  great  divergence 
of  opinion  has  been  expressed.  So  general  an  antagonism  to  and  fear  of 
operative  treatment  has  been  prevalent  for  manv  year8  that  it  is  advisable 
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at  tbe  outset  to  call  attention  to  the  factors  upon  which  this  feeling  ae- 
pends. 

First,  the  cases  have  long  been  considered  notoriou8ly  bad  operative  risks, 
and,  in  consequence,  medical  men  have  8hown  a  disinclination  to  recommend 
operation.  Secorid,  numerous  non-operative  procedures,  some  empirical,  others 
based  upon  scientific  observation,  have  been  exploited  with  much  confusing 
theorj  and  have  been  emplojed  with  more  or  less  benefit,  although  they  have  not 
been  successful  enough  to  avoid  many  therapeutic  disappointments.  However, 
they  liave  encouraged  the  point  of  view  that  operation  should  be  employed  only 
as  a  last  resort.  Third,  the  symptom-complex  is  so  variable  as  to  make  it  im- 
possible,  especially  in  mild  fcases,  to  construct  exaet  rules  whereby  certain  defi- 
nite  groups  of  symptoms  can  be  designated  as  po8itively  indicative  of  operative 
interference  rather  than  medical  treatment.  Fourth,  the  present  tendency  to 
discredit  the  thyroid  as  the  essential,  unique,  and  all-important  cause  of  the 
8ymptoms  has  been  prone  to  f avor  other  measures  than  operation  on  the  thyroid 
for  the  treatment  of  the  disease.  Fifth,  the  permanence  of  operative  results 
has  been  questioned. 

While  these  views  cannot  be  disregarded  altogether,  their  importance  has 
been  undiily  magnified ;  they  have  fostered  an  aversion  to  operation  which  has 
resulted  in  harm  to  many  patients.  As  opposed  to  the  above  objections,  it  must 
be  emphasized  that  too  great  weight  has  been  attached  to  the  operative  danger, 
as  is  shown  by  the  fact  that  the  operative  mortality  in  the  hands  of  skillful 
surgeons  has  been  reduced  to  about  4r  per  cent.  Moreover,  it  is  the  consensus  of 
opinion  among  experienced  surgeons  that,  when  a  careful  study  of  a  čase  has 
defUonstrated  to  a  reasonable  certainty  that  the  symptoms  are  due  in  large 
part  to  increased  activity  of  the  thyroid  gland,  curtailment  of  the  thyroid 
activity  and  secretion,  through  limitation  of  its  blood  supply  or  diminution 
of  its  secreting  tissue,  is  the  ideal  therapeutic  procedure,  and  that  operation 
offers  the  most  reasonable,  reliable,  rapid,  and  lasting  means  of  improvement 
or  cure. 

As  a  matter  of  fact,  both  the  operative  and  non-operative  procedures  are 
essential  in  the  treatment  of  the  disease.  Efforts  should  not  be  directed  toward 
expIoiting  one  to  the  disadvantage  of  the  other,  but  rather  each  should  be  ac- 
cepted  and  an  effort  made  to  establish  their  respective  indications  and  har- 
monize  their  ušes. 

It  must  be  understood  that  the  course  of  the  disease  is  uncertain,  and  that 
occasionally,  especially  early  in  the  disease,  patients  improve  or  recover  without 
operation,  at  times  without  medical  treatment.  Consequently  when  cases  are 
seen  in  an  early  stage,  a  trial  of  non-operative  measures  is  advisable  to  avoid 
unduly  precipitating  the  patient  into  operative  risks. 

But  it  should  be  understood  that  non-operative  treatment  rarely  afPords  more 
than  temporary  improvement  and  usually  requires  periodic  repetitions.  If  im- 
provement 18  not  8triking:ly  marked  and  relativcly  lastinjjf  under  medical  treatment, 
operation  is  indicated  unless  definite  contra- indications  are  present.    Moreover,  early 
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operation  is  indicated  and  unnecessarj  delay  by  unduly  protracted  non-operative 
measures  is  to  be  condemned  for  the  following  reasons:  The  operative  risk  is  much 
less  in  an  early  than  in  an  advanced  stage  of  the  disease;  the  heart  and  other  organs 
haTe  not  sustained  permanent  damage  and,  the  course  of  the  disease  being  usually 
progressive,  it  is  probable  in  every  čase  that  operation  will  ultimately  becomc  neoea- 
sary.  In  urging  early  operation,  Kocher  emphasizes  its  special  importance  in  the 
steadi]y  progressive,  in  contrast  to  the  periodically  progressive,  types  of  the  disease. 
In  a  late  stage  or  in  acutely  active  periods  of  the  disease  a  preparatory  course 
of  medical  treatment  is  alway8  advisable  and  often  imperative,  the  aim  being  to 
improve  the  condition  of  the  patient  so  that  operation  may  be  undertaken  with  com- 
parative  safety. 

On  the  details  of  non-operative  treatment  we  cannot  dwell  at  length.  The 
essential  factors  are,  first,  rest,  and,  second,  food.  By  rest  is  meant  absolute 
physical  and  mental  rest ;  rest  in  bed  for  weeks,  amid  cheerf ul,  care-f ree,  and 
hygienic  surroundings.  Next  in  importance  to  rest  is  food ;  emaciation  must  be 
prevented  or  corrected ;  an  abundant  simple  diet  is  therefore  important.  Mas- 
sage,  baths,  and  drugs  should  be  employed  as  indicated.  Drugs  are  chiefly 
indicated  for  their  tonic  effect  (arsenic,  iron)  or  sedative  effect  (bromids, 
quinin  hydrobromate) .  Various  therapeutic  agents,  such  as  extracts  of  thymus, 
pituitary,  spleen,  pancreas,  and  adrenal,  have  been  advocated  and  used,  for  the 
most  part  empirically.  Thyroid  extract,  iodin,  and  iodothyroglobiiIin  have 
effected  benefit  in  some  cases;  alao  antithyroid  serum  and  other  thyroid  prep- 
arations.  The  serum  of  thyroidectomized  sheep  and  dried  milk  of  thyToidecto- 
mized  goats  have  been  used.  Radium  and  the  X-ray  are  also  employed  to  some 
extent. 

Contra-indications  to  Operation,— While  some  surgeons  recommend  that  op- 
eration be  proposed  to  practically  ali  patients,  the  majority  consider  that  thero 
are  definite  contra-indications ;  these  are : 

1.  Profound  8econdary  changes  in  other  organs,  especially  the  heart  and 
kidneys.  Marked  dilatation  of  the  heart,  extreme  rapidity  and  irregularity  of 
the  heart  action  and  evidenccs  of  severe  nephritis,  if  not  improved  by  treatment, 
contra-indicate  operation.  Operation  should  be  delaved,  as  Mayo  emphasizes, 
until  the  subsidence  of  gastric  crises,  acute  delirium,  diarrhea,  aseites,  and 
edema  of  the  hands  and  feet. 

2.  Evidences  of  incipient  myxedema.  This,  of  course,  precludes  further 
diminution  of  the  thyroid  secretion  by  operation. 

3.  Status  thymicolymphaticus.  A  persistent  thymu8  has  been  particu- 
larly  emphasized  as  a  contra-indication  by  many  authorities.  On  the  basis  of 
60  autopsies,  Capelle  and  Baver  state  that  in  patients  who  had  exophthalmic 
goiter  but  died  as  a  result  of  other  diseases,  a  persistent  th^'mus  wa8  found  in 
44  per  cent. ;  in  patients  who  died  as  a  direct  result  of  exophthalmic  goiter,  a 
persistent  thvmus  was  found  in  82  per  cent. ;  in  patients  who  died  at  the  tirno 
of  or  soon  after  operation  a  persistent  thvmus  \vas  found  in  95  per  cent.  Simi- 
lar  findings  have  been  reported  by  others.  The  figures  are  sufficiently  striking 
to  cause  thymic  persistence  to  weigh  heavily  against  operations  on  the  thvroid. 
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but  this  factor  caiinot  receive  general  appHcatlon  until  the  sjmptoms  of  per- 
sistent  thymiis  are  better  understood  and  its  recognition  simplified,  for,  al- 
though  pereussion  and  X-ray  findings  are  at  times  conclusive,  they  cannot  be 
depended  iipon  for  diagnosis.  On  the  other  hand,  it  is  a  well-known  fact  that 
the  coexi8tence  of  a  persistent  thymus  with  other  evidences  of  status  lymphaticus 
is  freqiiently  an  important  factor  in  the  fatal  outcorae  of  operations.  There- 
fore,  in  the  presence  of  this  condition  operation  cannot  be  reconunended  with 
Bafety  (Mayo  and  McGrath). 

OPERATIVE    PBOOEDUBES 

The  operative  procedures  which  are  in  general  use  are : 

1.  Ligation  of  vessels. 

2.  Partial  thyroidectomy. 

Method  which  may  be  regarded  as  being  in  the  experimental  stage : 

1.     Thyniectomy. 
Methods  which  have  a  limited  applicability : 

1.  SjTnpathetectomy. 

2.  Injection  into  the  substance  of  the  gland. 

liS^tion  of  Vesselfl. — ^Vascular  ligature  for  exophthalmic  goiter  wa8  advo- 
cated  by  W61fler  as  a  means  of  diminishing  the  secretion  of  and  absorption  f rom 
the  gland.  As  the  result  of  ligation  alone,  the  symptoms  are  often  very  favor- 
ably  affected  and  the  general  condition  improved ;  in  some  cases  complete  cure 
results  (Mayo).  But  as  a  curative  measure  the  procedure  is- less  reliable  and 
less  effective  than  partial  thyroidectomy.    Its  indications  are : 

1.  Early  cases  with  slight  toxemia  in  which  modification  of  the  blood  sup- 
ply  of  the  gland  may  reestablish  its  normal  equilibrium. 

2.  Severe  cases  in  which  temporary  improvement  may  be  obtained  and 
enable  a  more  radical  operation  to  be  supportod. 

3.  To  supplement  extirpation  of  one  lobe  with  ligation  of  the  superior 
vessels  of  the  other. 

The  question  naturally  arises  as  to  how  many  vessels  should  be  tied  and  in 
how  many  operations.  As  would  bo  expected,  the  greatest  effect  is  obtained  by 
ligation  of  ali  4  arteries.  In  1895  Ridygier  reported  22  cases  of  ligation  of  the 
4  arteries  with  20  cures  or  improvements  and  2  failures,  but  no  myxedema, 
tctany,  or  other  serious  complication.  Kocher,  in  the  same  year,  recommended 
successivo  Hgations,  fearing  the  occurrcnce  of  myxedema.  He  made  a  rule 
never  to  tie  more  than  3  arteries.  He  published  34  cases  with  31  cures  or  im- 
provements and  3  deaths.  This  conservative  tendencv  stili  prevails  and  2  or  3 
groups  of  vessels  are  usually  considered  the  proper  number  to  ligate,  although 
some  operators  ligate  ali  4  in  succcssive  stages.  This  has  been  done  repeatedly 
without  untoward  results.  The  fact  that  the  thyroid  arteries  anastomose 
with  other  arteries  makes  it  extreraely  unlikely  that  insufficiency  of  the  thv- 
roid  will  ensue.     IIowever,  whcn  the  4  ligations  are  performed,  a  considcr- 
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able  interval  should  elapse  between  the  tbird  and  fourth  ligations  so  as  to 
provide  the  thvroid  and  the  parathyroid8  with  sufficient  blood  siipply  through 
anastomotic  channels,  otherwi8e  the  procedure  must  be  regarded  as  exposmg  the 
patient  to  an  undue  element  of  risk. 

Technical  difficulties  are  not  great  since  the  thyroid  is  rarely  so  large  as  to 
interfere  materially  with  the  isolation  of  the  vessels.  Experience  indicates  that 
the  best  resnlts  are  obtained  by  mass  ligation  in  the  čase  of  the  superior  thyroid 
so  as  to  include  the  vein  or  veins,  lyniphatics  and  nerves  together  with  the 
artery.  Berard  suggests  that  the  metabolism  of  the  gland  is  affected  through 
tying  the  nerves  which  aecompany  the  vessels.  The  superior  vessels  are  elected 
as  a  rule,  in  preference  to  the  inferior,  because  they  are  more  accessible  and 
sufSciently  large  to  produce  a  marked  eifect  upon  the  gland;  moreover,  the 
operation  does  not  involve  the  danger  of  interfering  with  the  blood  supply  of  the 
parathyroids  or  injuring  the  recurrent  larj^ngeal  nerve. 

Fartial  Thyroidectoiny. — Partial  thyroidectomy  is  undoubtedly  the  most  ef- 
ficient  treatment,  operative  or  otherwise.  But  the  observance  of  many  details 
and  the  use  of  extremely  good  judgment  are  essential  for  its  safe  employment. 
Attention  should  be  drawn  to  the  f act  that  there  is  a  growing  tendency  to  reserve 
partial  thyraidectomy  for  the  final  step  in  a  "graduated"  attack  upon  the 
thyroid,  with  vascular  ligations  as  preliminary  steps.  As  an  initial  procedure 
thyroidectomy  is  unnecessarily  radical  for  some  cases  and  too  dangerous  for 
others ;  in  selected  cases,  however,  it  may  be  applied  at  the  outset.  The  amount 
to  remove  is  the  important  feature.  Ideally,  a  delicate  balance  should  be  estab- 
lished  so  that  the  patient  bas  enough  thyroid  to  supply  physiological  require- 
ments  and  vet  not  enough  to  allow  the  continuance  of  a  pathological  surplus. 
While  from  %  to  1/4  of  the  gland,  that  is,  about  i/^  of  a  lobe,  is  said  to  be 
sufficient  to  supplv  the  necessities  of  the  body,  provided  the  part  left  is  capable 
of  functionating  in  a  normal  manner,  it  is  the  limit  of  8afety.  Riedel  and 
others  counsel  extensive  resection  up  to  this  point,  arguing  that  the  chanccs  of 
cure  are  in  direct  proportion  to  the  amount  of  gland  removed.  Whereas,  in 
general,  this  is  true  and  removal  of  about  %  of  the  gland — that  is,  1  lobe  and  ^4* 
of  the  other  lobe — will  give  a  greater  guarantee  of  complete  and  rapid  cure  of 
the  hvperthvroidism  than  the  removal  of  a  smaller  portion,  this  arithmetical 
rule  is  not  absolute.  Moreover,  in  attempting  to  approach  the  limit  of  safety  too 
clo8ely  there  is  danger,  although  slight,  of  overstepping  it,  with  resulting  myx- 
edema;  and,  further,  resection  of  the  second  lobe  increases  the  danger  of 
troublesome  hemorrhage  and  of  acute  toxemia.  Therefore,  the  disadvantages  of 
removing  too  much  and  the  possibility  of  resorting  to  subsequent  resection,  if 
insufficient  tissue  bas  been  removed  at  the  first  operation,  very  definitely  indi- 
cate  a  conservative  policy. 

There  is  little  reason  why  resection  of  the  second  lobe  should  not  be  regarded 
as  a  step  in  the  ^^graduated"  operative  treatment  of  the  disease.  It  should  be 
understood  before  operative  procedures  are  begun  that  they  may  involve  more 
than  one  operation  upon  the  gland,     This  attitude  would  lead  the  surgeon  to 
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limit  the  thyroidectoiny  to  a  relatively  safe  procedure  and  would  not  cause  a 
reflection  npon  8urgery  by  the  failure  of  the  syniptom8  to  disappear  after  the 
first  operation. 

The  general  and  safe  rule  prevails  of  leaving  the  smaller  lobe  intact  and 
of  removing  the  larger  or  more  vascular  lobe  together  with  the  isthmus.  If 
this  procedure  proves  inadequate  resection  may  be  performed  subsequently ; 
this  18  an  infinitely  better  policy  than  radical  efforts  at  the  first  operation  upon 
the  gland  to  approach  too  clo8ely  the  phy8iological  equilibrium  of  the  gland 
and  the  limit  of  8afety  of  the  patient. 

The  conservative  practice  outlined  above  is  not  to  be  considered  an  absoliite 
rule.  In  certain  selected  cases  of  large  bilateral  goiter,  excision  of  one  lobe 
and  resection  of  the  other  is  justifiable  at  one  operation.  It  has  also  been  rec- 
ommended  that  in  these  cases  the  functional  activity  of  the  second  lobe  may  be 
diminished  by  ligation  of  its  superior  vessels  rather  than  by  resection. 

The  opcrative  conditions  diifer  from  those  which  prevail  in  ordinary  goiter; 
on  the  one  hand,  the  gland  ordinarily  is  not  greatly  enlarged,  is  not  deeply 
situated,  does  not  present  awkward  processes  or  projections,  and  is  not  ad- 
herent  to  adjacent  structures.  These  factors  would  tend  to  simplify  the  opera- 
tion, but  thev  are,  as  a  rule,  more  than  offset  by  the  size  and  friability  of  the 
veins,  the  adherence  of  the  outer  capsule  and  the  friable  and  vascular  nature 
of  the  thyroid  tissue.  In  view  of  these  features,  the  operation  is  much  more 
dangerous  and  difficult  than  one  for  simple  goiter.  But  the  real  danger  con- 
sists  in  acute  and  at  times  fatal  disturbances  which  may  occur  soon  after  the 
operation.  The  technic  of  the  operation  is  the  same  as  for  extirpation  for 
simple  goiter ;  the  only  features  to  emphasize  as  particularly  important  in  con- 
nection  with  exophthalmic  goiter  are  the  neces8ity  for  absolute  hemostasis  and 
extreme  caro  and  gentleness  in  the  manipulations.  Observance  of  these  pre- 
cautions  favors  a  smooth  postoperative  course.  Details  of  the  technic  of  the 
operation  will  be  described  later. 

Thymectomy. — Extirpation  of  the  thymus  has  been  recommended  for  the 
treatment  of  exophthalmic  goiter,  but  too  little  is  known  of  the  indications  for 
and  results  of  the  procedure  for  judgment  to  be  passed  upon  it  at  the  present 
tirne.  Garrc,  1910,  removed  the  thvmus  in  a  čase  of  Basedow's  disease  with- 
out  interfering  with  the  thyroid.  No  change  resulted  in  the  goiter,  but  a 
distinct  improvement  wa8  noted  in  the  general  condition  of  the  patient.  Espe- 
cially  striking  wa8  the  calming  of  the  heart  and  the  change  in  the  condition  of 
the  blood;  the  lymphocytes  dropped  from  about  40  per  cent.  to  22  per  cent. 
Sauerbruch  also  removed  the  thvmus  in  a  čase  of  Bascdow's  disease  and  found 
the  blood  picture  to  be  more  improved  by  this  than  by  removal  of  part  of  the 
thyroid  gland. 

Many  features  point  to  the  thymu8  as  a  factor  which  must  be  reckoned  with 
in  the  consideration  of  the  surgical  treatment  of  exophthalmic  goiter.  We  can 
touch  upon  tlicui,  however,  only  very  briefly;  full  details  may  be  obtained  by 
Consulting  the  authorities  cited  below. 
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An  enlarged  thjmus  has  been  held  responsible  for  inaiiy  of  the  sudden 
deaths  which  have  occurred  during  or  directly  after  operation  for  exophthalmic 
goiter.  Death  in  these  cases  has  been  variously  attributed  to  pressure  of  the 
thymu8  upon  the  great  vessels  and  trachea,  to  status  Ivmphaticus  (status  thymi- 
colymphaticus),  and  to  thymogen  intoxication. 

Autopsy  findings  show  that  in  a  large  proportion  of  cases  an  enlarged  thymus 
is  associated  with  Basedow's  disease.  The  statistics  of  Capelle  and  Bayor  have 
already  been  cited ;  Matti,  Melehior,  Gebele,  Bier,  and  others  have  made  simi- 
lar  observations. 

Experimental  work  upon  the  thymus  has  resulted  in  significant  findings- 
For  instance,  Gebele  implanted  thymus  gland  in  the  abdominal  wall  of  a  young 
dog  and  9  weeks  later  the  thyroid  and  the  parathyroids  were  removed.  The 
animal  remained  well.  In  consequence  he  suggested  that  the  th^inus  replaced 
the  thyroid.  Bircher  produced  symptoms  suggesting  acute  Basedow's  disease 
in  5  dogs  by  implantation  of  fresh  hyperplastic  thymus  in  the  peritoneal  cavity. 
Similar  experinients  with  nonnal  thymus  gland  produced  no  recognizable  dis- 
turbance.     (Klose,  Mayo  and  McGrath,  (,'apelle  and  Bayer,  Parker,  Zcsas.) 

Intervention  on  the  Cervical  Syinpathetio. — S;yTnpathetectoniy  wa8  enthusi- 
astically  tried  after  its  inauguration  by  Jaboulay  in  1896.  He  practiced  sec- 
tion  of  the  nerve;  Jonnesco  recommended  resection  of  the  superior  and  middle 
ganglia  with  the  intermediate  nerve.  The  results  were  extremely  variable  and 
cures  so  exceptional  that  the  method  was  practically  abandoned.  However, 
Mayo  has  recently  advocated  the  operation  for  cases  \vith  extreme  exophthalmos 
and  marked  nervous  symptoms  but  with  small  thvroid.  Sympathetectomy  and 
ligation  of  the  superior  thyroid  vessels  are  performed  through  one  incision.  He 
States  that  the  operation  not  onlv  improves  the  exophthaInio8  but  produces 
great  improveniont  in  the  general  symptoms.  (Jour.  Ami  Med.  Assn.,  1914, 
lxiii,  1147.) 

Injection. — Injection  into  the  gland  of  iodoform  and  ether  and  other  sub- 
stances  \vas  formerly  practiced,  but  wa8  discarded  as  a  dangerous  procedure. 
Porter  has  recently  advocated  the  injection  of  boiling  water,  minims  100-400. 

Suminarj  of  Operative  Indications  and  Contra-indications. — A  bricf  trial  of 
non-operative  treatment  is  indicatcd  in  the  early  stages  of  the  disease.  If  im- 
provement  is  not  marked  and  lasting  under  such  treatment  operation  is  indi- 
cated.  In  acute  exacerbations  of  the  disease  non-operative  treatment  should 
always  be  pursued  until  the  subsidcnce  of  the  acute  syinptom8,  after  Avhich 
operation  should  be  recommended.  In  advanced  cases,  before  operation  is 
undertaken,  complications  should  be  treated  so  as  to  render  the  condition  of  the 
patient  as  favorable  as  possible. 

No  one  symptom  should  prcclude  operation;  the  general  condition  of  the  patient 
must  be  the  criterion.  In  the  absence  of  ovidencos  of  myxodeina  or  status  thymieo- 
lymphaticus,  the  dictum  of  Kochor  rnay  be  adoptcd,  that  operation  is  contrn-indicated 
only  in  cases  which  presont  degeneration  of  the  heart  muscle,  with  low  blood  pressure, 
irregular  pulse  and  periodic  attacks  of  delirium  cordis,  that  is,  extreme  rapidity  of 
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the  heart  with  very  irregular  pi!ilse.  Unless  the  heart  is  seriou8ly  affected,  judicious 
preliminary  treatinent  frequently  brings  about  sufficient  improvement  to  warraiit 
operation. 

Snmmarj  of  Choice  of^Operative  Frooedures. — In  early  and  mild  cases  the 
sTiperior  thyroid  vessels  of  both  sidea  are  ligated  at  1  operation.  In  severe  cases 
the  superior  vessels  are  ligated  in  2  stages,  with  an  interval  of  10  dajs  or  more 
between.  In  cases  of  moderate  severitj  primarj  partial  thyroidectomy  with  or 
without  ligation  of  the  superior  vessels  of  the  other  lobe  may  be  performed  pri- 
inarily. 

Sub8equent  steps  in  ali  of  the  three  varieties  are  determined  by  the  course  of 
the  disease,  condition  of  the  patient,  and  the  size  and  condition  of  the  thyroid. 
In  mild  cases,  if  symptoms  persist  or  recur  after  vascular  ligation,  the  larger 
lobe  should  be  excised  or  one  of  the  inferior  thyroid  arteries  may  be  ligated, 
reserving  excision  for  a  8ubsequent  operation.  In  severe  cases  partial  thyroid- 
cctomy  is  performed  as  soon  as  sufficient  improvement  has  occurred  after  the 
first  or  second  ligation  to  warrant  the  operative  risk.  In  any  of  the  varieties, 
if  escision  is  followed  by  persistence  or  recurrence  of  the  symptoms,  resection 
of  the  second  lobe  or  fourth  ligation  is  indicated.  The  latter,  however,  is  only 
performed  when  a  sufficient  time  has  elapsed  to  allow  some  coUateral  circulation 
to  be  established. 

Partial  thyroidectomy  or  exci8ion,  as  used  above,  imply  in  general  removal 
of  one  lobe  and  isthmus.  In  the  unilateral  type  of  lesion  this  should  always  be 
the  rule.  In  the  bilateral  type  a  similar  amount  usually  should  be  removed  and 
resection  of  the  second  lobe  reserved  for  a  subsequent  operation;  but  if  both 
lobes  are  large  and  the  condition  of  the  patient  is  reasonably  good,  excision  of 
ono  lobe  and  resection  of  the  other  is  sometimes  justifiable  at  a  single  operation. 

ANESTHESIA 

The  question  of  anesthesia  is  of  great  importance  in  operations  for  exoph- 
thalmic  goiter.  The  choice  of  method  of  anesthesia  is  largely  dependent  upon 
the  condition  of  the  patient  and  the  attitude  of  the  operator  in  regard  to  the 
rolative  advantages  of  local  and  general  anesthesia. 

In  general,  it  may  be  said  that  for  most  vascular  ligations,  especially  of  the 
superior  vessels,  local  anesthesia  is  appropriate,  and  for  most  partial  thyroidcc- 
tomies  general  anesthesia  should  be  employed.  But  the  question  of  anesthesia 
in  these  cases  cannot  be  so  ea8ily  dismissed ;  the  principles  involved  must  be 
elaborated.  Basedow's  disease  is  a  manifestation  of  nerve  excitation;  the 
8ymptoms  are  aggravated  by  unrest,  excitement,  and  anxiety ;  the  postoperative 
course  is  markedly  affected  in  proportion  as  these  factors  are  present  or  absent 
before,  during  and  after  the  operation.  Ante-operative  anxiety,  the  mental 
unrest  and  perhaps  physical  suffering  which  attend  a  moderately  prolonged 
operation  under  local  anesthesia,  or  the  excitement  associated  with  the  sudden 
and  crude  administration  of  a  general  anesthetic,  tend  to  aggravate  the  symp- 
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toms  of  the  disease,  at  times  to  a  serious  degree,  perhaps  even  to  the  exteiit 
of  tuming  the  balance  against  the  patient.  Crile  in  particular  haa  empha- 
sized  these  features,  stating  that  one  of  the  greatest  factors  in  the  surgical 
risk  is  psjchic  excitation.  An  effort  should  be  made  to  minimize  ante-opera- 
tive  anxiety,  to  eliminate  operative  unrest  and  suffering,  and  to  cnrtail 
shock. 

In  general,  to  meet  the  indications  a  preliminary  dose  of  morphin  (grain 
^)  and  atropin  (grain  1/120)  should  be  given  about  ^^j  to  1  hour  before  opera- 
tion  and  the  administration  of  the  anesthetic  delayed  until  the  sedative  effect  of 
the  preliminary  drug  is  marked.  The  anxiety  of  the  patient  is  thus  consider- 
ably  reduced  and  the  anesthetic  is  more  quickly  effective.  The  anesthetic  of 
choice  is  nitrous  oxid-ether  sequence,  although  ether  alone  or  nitrous  oxid  and 
oxygen  have  their  advocates.  It  is  essential  that  the  anesthesia  should  be  admin- 
istered  with  extrenie  čare  and  should  be  light,  smooth,  and  as  short  as  possible, 
While  the  above  is  appropriate  for  routine  cases,  it  may  be  wisely  modified  in 
extremely  bad  risks  by  following  Crile's  method. 

Crile  attempts  to  meet  aH  of  the  indications  by  anocirossociaiion,  the  prin- 
ciple  of  which  is  "the  exclusion  of  aH  harmful  stimuli,  making  the  brain  and 
the  personality  of  the  patient  unmodified  and  unimpaired  through  the  opera- 
tion."  His  aim  is  to  minimize  ante-operative  an3dety  by  "stealing"  the  gland 
without  the  knowledge  of  the  patient ;  to  eliminate  operative  unrest  and  phy8i- 
cal  suffering  by  the  use  of  a  general  anesthesia,  and  to  prevent  shock  by 
blocking  the  tissues  in  order  to  prievent  the  transmission  of  nerve  impulses. 
Whi]e  the  principles  involved  have  much  to  conMuend  them,  the  relative  impor- 
tance  of  the  various  steps  can  be  determined  only  after  long  experience.  Crile 
proceeds  as  f  ollows : 

After  the  patient  has  consented  to  the  operation  she  is  given  each  moming 
a  hypodermic  injection  of  sterile  water  followed  by  the  inhalation  of  small 
quantities  of  nitrous  oxid  and  oxygen  under  the  pretext  of  medical  inhalations. 
On  the  moming  of  the  operation  a  hypodermic  of  morphin  and  scopolamin  is 
substituted  for  sterile  water  and  the  inhalation  is  carried  to  the  anesthetic  stage. 
The  anesthetized  patient  is  then  transferred  f rom  her  bed  to  the  operating  room. 
Ali  tissues  are  injected  with  1-400  novocain  before  division.  Previous  to  clos- 
ing  the  wound  quinin  urea  hydrochlorid  is  injected  around  the  whole  expo8ed 
field.  The  anesthetized  patient  is  then  retumed  to  her  bed,  the  room  being  in 
the  same  condition  as  before  the  operation. 

Intratracheal  insufflation  presents  some  advantages.  Chloroform  should  be  avoided 
on  account  of  its  danger.  Rectal  anesthesia  has  been  recommended  for  use  in  cases  of 
exophthalmic  goiter.  Theoretically  it  offers  the  advantage  that  the  anesthetic,  consist- 
ing  of  6  or  6  ounces  of  ether  with  2  ounces  of  olive  oil,  may  be  introduced  without  the 
patient  recognizing  that  an  anesthetic  is  being  administered.  On  the  other  hand,  as 
Cobum  points  out,  "the  niargin  of  8afety  between  surgical  anesthesia  and  pespiratorjr 
paralysis  is  apparently  con8iderably  reduced  in  the  oil-rectal  method."  My  own  experi- 
ence  with  the  method  is  limited,  yet  the  prolonged  effect  of  the  anesthetic  after  some 
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operations  (non-goitrous)  and  marked  dy8piiea,  cjanosis  and  incomplete  anesthesia  in 
a  čase  of  exophthalmic  goiter  make  me  feel  that  the  method  is  not  to  be  recommended. 

Local  Anesthesia. — That  the  results  may  be  good  from  operations  performed 
iinder  local  anesthesia  is  attested  by  the  fact  that  many  eminent  surgeons,  in- 
cluding  Kocher,  Rehn,  Socin  and  Jaboulay,  have  employed  it  as  a  routine 
measure. 

The  disadvantages  of  local  anesthesia,  besides  the  important  psjchic  influences 
alreadjr  mentioned,  are  that  there  is  less  freedom  of  dissection,  the  iield  of  operation 
is  not  so  thoroughly  exposed  and  the  patient  may  be  restless  or  resistant;  in  conse- 
quence  the  operation  is  usually  longer  and  more  difficult  than  one  under  general 
anesthesia  and  unexpected  conditions  or  accidents  are  dealt  with  less  readily  and 
with  less  confidence. 

The  chief  advantages  of  local  OTer  general  anesthesia  are  that  deleterious  efifects 
on  the  kidney8,  heart  and  lungs  are  for  the  most  part  avoided,  and  injury  to  the  re- 
current  nerve  is  less  likely  to  occur  on  account  of  the  ix)ssibility  of  phonation  in  the 
conscious  patient. 

INDICATIONS. — Local  anesthesia  should  be  employed  in  cases  presenting 
marked  cardiac,  renal  or  pulmonary  disturbances,  also  when  there  is  evidence 
of  pressure  upon  the  trachea,  and  in  certain  cases,  as  in  singers,  to  minimize  the 
danger  of  interference  with  the  function  of  the  vocal  cords. 

TECHNIC  OF  LOCAL  ANESTHESIA. — ^Morphin  is  administered  about  % 
hour  before  operation.  Novocain  I/2  to  1  per  cent.  with  adrenalin  is  usually 
employed.  For  partial  thyroidectomy  the  skin  and  superficial  tissues  are  anes- 
thetized  along  the  proposed  line  of  incision,  the  muscles  are  injected  where  they 
are  to  be  cut,  and  a  complete  blocking  of  the  field  about  the  gland,  especially 
the  regions  of  the  upper  poles,  is  made  by  copious  injections.  The  general  fea- 
tures  of  the  technic  of  local  anesthesia  are  detailed  in  the  article  on  anesthesia. 


POSTOPERATIVE    OABE 

The  Burgeon^s  obligation  does  not  cease  with  the  operation.  In  exophthal- 
mic  goiter  the  after-care  is  especially  important.  The  patients  are  poor  opera- 
tive  risks  and  danger  persists  for  several  davs.  Immediate  čare  consists  chieHy 
in  rest  in  bed,  quiet,  fluids,  and  the  relief  of  8ymptoms.  The  length  of  tirne  in 
bed  nmst  vary  considerably.  There  should  be  as  little  as  possible  in  the  environ- 
ment  to  excite  or  disturb  the  patient.  Fluids  should  be  administered  freely, 
water  being  given  by  rectum  either  continuously  or  by  injections  about  every 
6  hours;  if  the  rectum  is  intolerant,  hypodermoclysis  should  be  substituted. 
Sedatives,  such  as  bromids,  are  to  be  given  symptomatically ;  for  excessive  ex- 
citability  and  restlessness,  Mayo  recommends  morphin  or  scopolamin  (gr. 
1/200),  repcated  as  indicated.  Cardiac  stiraulants  are  often  indieated,  and 
an  ice  cap  over  the  pericardium  does  much  to  quiet  the  heart  action.  Atropin  in 
small  ropeated  doses  is  indicated  if  sweating  is  considerable  (Mayo).    If  dis- 
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charge  is  free,  the  dressings  should  be  changed  frequently.     Drains  sbould  be 
removed  about  the  second  or  third  day. 

The  patient  should  be  under  constant  medical  supervision  and  advice  for  a 
long  period  after  the  operation. 

POSTOPERATIVB    BESULTS 

The  mortalitj  from  the  operative  treatment  of  Graves'  disease  bas  been 
reduced  progressivelv  so  that  at  present  in  the  hands  of  experienced  surgeons 
it  is  about  4  per  cent.  or  less.  It  is  striking  in  reviewing  statistics  to  note  the 
much  lower  death  rate  obtained  by  ali  operators  as  their  experience  bas  in- 
creased.  This  must  be  attributed  in  part  to  iniproved  technic,  but  chieflv  to 
an  acquired  abilitv  to  select  the  appropriate  operation  and  the  proper  tirne  to 
operate,  to  more  thorough  preparation  of  the  patient,  and  to  the  separation  of 
operative  procedures  into  stages.  In  regard  to  the  technic  of  the  operation,  as 
Ochsner  states,  we  now  have  a  comparatively  safe  surgical  procedure,  since 
it  is  possible  to  avoid  for  the  most  part  the  principal  dangers  whicb  were 
prevalent  in  the  past,  namelj,  those  due  to  anesthesia,  hemorrhage,  shock,  sepsis, 
acute  toxemia,  cachexia  strumipriva,  tetanj,  and  injury  to  the  recurrent 
nerves. 

A  valuable  report  on  the  results  of  surgical  treatment  in  exophthalmic 
goiter  was  prcsented  before  the  French  Surgical  Congress,  1910,  by  Delore  and 
Lenoemont.  Thev  found  that  the  mortality  of  surgical  treatment  averaged  4 
per  cent.,  as  calculatcd  for  about  1,500  operations,  Combining  cases  of  great 
improvement  and  cures,  thore  were  600  favorable  cases,  44  per  cent.  Non- 
operative  treatment  yielded  20  to  25  per  cent.  cures,  and  10  to  25  per  cent. 
mortality. 

Kocher,  in  1910,  reported  409  operations  for  exophthalmic  goiter  with  3.4 
per  cent.  mortalitv;  in  the  last  72  the  mortality  was  onlv  1.3  per  cent.  C.  H. 
Mayo,  in  1908,  reported  20i0  cases  operated  upon  in  1905,  1906,  and  1907, 
with  a  mortality  of  5  per  cent.,  and  in  1912  he  reported  a  series  of  278  cases 
with  no  death. 

As  evidence  of  the  striking  improvement,  it  is  of  interost  to  note  earlier 
statistics.  Thus,  in  1904,  C.  II.  Mavo  reported  40  partial  thvroidectomies  for 
exophthalmie  goiters  with  O  denths,  15  por  cent.;  while  Berard,  1896,  gave  the 
immediate  mortalitv  in  casoa  of  partial  thyroidectomy  for  exophthalmic  goiter 
from  the  compilcd  statistics  of  several  operators  as  15  to  30  per  cent. 

The  chief  caiisc  of  oporntivo  doath  is  statua  Ijmphaticus;  the  chief  causea  of 
postoporativo  doath  aro  piioiinioiiia  and  acute  toxemia.  Acute  toxeniiu  is  of  uncertain 
etiolopy.  It  haa  boon  attributed  to  tho  cntrance  into  the  oirculation  of  hypertoxic 
thyroid  produots  in  tho  oourso  of  the  work  upon  the  gland  or  8uhsoquently  froro 
wound  absorption  Cthyro()toxio  tho(>ry),  and  also  to  liyporstiniulation  of  the  vasomotor 
and  trophio  norvi^  of  tho  ropion  (norv^ous  thoory).  Thouph  it  U8ually  foIlows  oom- 
plicated  operations,  it  may  occur  even  when  operation  has  been  restricted  to  simple 
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procedures.  The  chief  sjmptoms  are  extreme  taehycardia,  violent  excitement  and 
f  ever.  This  toxemia  is  said  to  be  presont  to  a  mild  degree  in  about  two-thirds  of  the 
cases.  In  severe  cases  it  may  be  fatal  through  heart  failure  withih  2  day8,  but  as 
a  rule  it  subsides  in  2  or  3  days. 


Functional  End  Besults. — Kocher  is  of  the  opinion  that  in  Graves'  disease 
operations  on  the  thyroid,  when  properly  performed,  almost  invariably  lead  to 
an  improvement  or  cure,  but  he  emphasizes  the  importance  of  early  operation. 
In  1912  Kocher  reported  the  definite  end  resiilts  in  320  operative  cases  of 
exophthalmic  goiter,  sho\ving  a  complete  cure  in  150  of  the  patients;  148  stili 
presented  individual  symptoms  of  the  disease  but  were  con8iderably  improved. 
Only  22  cases  showed  an  unsatisfactory  outcome  either  because  the  operation 
coiild  not  be  completed  or  because  there  was  relapse  or  because  secondary  dis- 
turbances  (glycosuria,  albuminuria,  hepatic  syniptom8,  edema)  failed  to  sub- 
side  after  the  operation. 

C.  II.  ]Mayo,  on  the  basis  of  200  operations  in  the  year8  1905,  1906,  and 
1907,  reported  70  per  cent.  cured,  19  per  cent.  improved,  5.8  per  cent.  slightly 
improved,  5.2  per  cent.  unimproved.  In  1912  he  gave  75  per  cent.  as  the  esti- 
mated  proportion  of  cures,  that  is,  "restored  to  usefulness,  resuming  former 
occupations,  and  nearly  free  from  ali  former  8ymptoms."  Some  exophthalmos, 
occasional  tachycardia,  and  relapses  of  nervousness  appear  to  have  persisted  in 
some  of  these. 

Kuttner  (62),  ITniversity  of  Breslau,  reported  (1911)  that  of  ali  cases  in 
the  Clinic  during  18  years  who  had  received  surgical  treatment  86.2  per  cent. 
of  those  livLng  were  cured  or  sufficiently  improved  to  pursue  their  work ;  13.8 
per  cent.  were  unimproved.  Of  those  treated  medically  35.7  per  cent.  were 
dead  and  none  of  the  living  were  cured. 

Conceming  the  permanent  results  of  the  operative  treatment  of  exophthal- 
mic  goiter  (partial  thyroidectomy),  Weispfenning  (116),  writing  from  the 
First  Surgical  Department  of  the  Ilamburg-Eppendorf  General  Hospital,  ser- 
vice  of  Professor  Kiimmell,  points  out  that  the  cases  operated  upon  during  1889 
to  1900  have  been  reoxamined  twice,  first  in  1901;  again  in  1905.  The  re- 
examination  of  1901  covered  20  cases,  the  operation  in  the  longest  standing  čase 
dating  back  11  years,  whi]e  the  interval  in  the  most  reeent  čase  was  IVi  years. 
In  18  of  the  20  cases  the  operation  had  been  pcrfectlv  successful ;  the  remaining 
2  were  1  failure  and  1  death.  The  19  surviving  cases  were  again  reexamined 
in  1905,  nearly  5  years  later,  with  the  following  results: 

Cure,  14  cases;  marked  improvement,  2  cases;  moderate  improvement,  3 
cases. 

The  14  cures  must  be  considered  as  permanent,  sinee  the  operation  in  the 
last  čase  operated  upon  datcd  back  ovor  4  vears.  Yive  of  these  19  cases  were 
examined  for  the  third  timo,  Weispfcnning  also  making  a  first  re<^xamination  of 
11  of  15  cases  operated  upon  from  1900  to  the  beginning  of  1910.  The 
16  reexamined  cases  are  divided  by  him  into  4  groups  according  to  results: 
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permanent  cures,  4  cases;  temporarv  cures,  3  cases;  improvements,  2  cases; 
recurrences,  5  cases;  goiter  developing  o^  the  side  not  operated  upon,  2 
cases. 

Conceming  remote  operative  results,  Klose's  (1911)  compiled  statistical 
material  of  298  cases  from  several  large  clinics  shows: 

191  =  64  per  cent.  (2  to  18  jrears)  cures. 
72  =  24  per  cent.  improvements. 
7  =:  3  per  cent.  not  cured. 
6^2  per  cent.  recurrence. 
22  :=  7  per  cent.  deatbs. 

In  cases  of  ligation  without  thyroidectoiny  Mayo's  results  were  as  follows : 

Cases 

SHght  improvement SL 

Great  improvement   44 

Very  marked  improvement 11 

Ab8olutely  well   4 

Cases  of  que8tionable  exoplithalmic  goiter,  no  improve- 
ment       9 

Wliereas  in  most  uncomplicated  cases  of  exophthalmic  goiter  improvement 
in  the  toxic  svmptoms,  such  as  tachycardia,  tremor,  and  restlessness,  occurs 
soon  after  operation,  at  times  manifesting  itself  within  a  few  hours,  but  usuallv 
in  a  few  days,  in  some  cases  considerable  time  elapses  bef ore  the  beneficial  effect 
manifests  itself. 

The  definition  of  "cure"  as  used  in  the  above  statistics  appears  susceptible 
to  differences  of  opinion  or  of  observation.  It  seems  in  general  to  indicate  an 
ability  to  resume  former  occupations,  but  does  not  always  include  the  absolute 
and  permanent  cessation  of  ali  symptoms.  Some  exophthalmos,  occasional 
tachycardia  and  attacks  of  nervousness  appear  to  persist  after  operation  in  many 
cases  which  are  otherwise  returned  to  comparative  health. 

At  times  hypertropliy  of  the  remaining  portion  of  gland  takes  plače  with 
retum  of  sjnnptoms  necessitating  renewed  operation.  That  such  operations 
may  be  curative  has  been  proved  by  numerous  cases.  Secondary  permanent 
changes  in  other  organs  mav  prevent  a  cure 

Rogers  emphasizes  the  fact  that  partial  thyroidectomy  is  much  more  dan- 
gerous  in  youth  than  in  later  life.  He  also  states  that  after  an  apparent  opera- 
tive cure,  pregnancy  is  likely  to  bring  about  a  retum  of  the  svmptoms. 

"Experience  teaches  that  it  is  verv  exceptional  for  too  much  of  the  gland 
to  be  removed  when  there  is  a  positive  diagnosis  of  hvperthyreosis."  (Kocher.) 
Although  myxedema  has  been  knowTi  to  follow  even  limited  resections,  signs  of 
thvroid  insiifficiency  as  a  rule  graduallv  subside,  the  remaining  tissue  of  the 
gland  apparentlv  supporting  functional  requirements. 

Changes  in  the  blood  picture  result  from  diminution  of  the  activity  of  the 
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thyroid  by  operation  (Kocher).  With  hjperthjroidism  is  associated  leucsopenia 
and  an  iucrease  in  the  relative  number  of  lyniphocytes.  As  a  result  of  operation 
there  is  a  fall  in  the  relative  number  of  lympliocytes,  also  an  increase  in  the 
total  leukocyte  count.  Some  authors  maintain  that  the  degree  of  approxima- 
tion  of  the  number  of  ]ymphocytes  to  normal  is  a  valuable  index  of  the  curative 
effect  of  an  operation. 

On  the  basis  of  the  low  mortality,  4  per  cent.  or  less,  and  the  favorable  func- 
tional  results,  estimated  at  75  per  cent.  of  cures  or  improvement  so  great  as 
to  allow  the  pursuit  of  former  occupations,  operative  treatment  f or  exophthaJmic 
goiter  is  8trongly  indicated.  The  appreciation  of  the  value  of  surgical  treat- 
ment for  the  disease  has  markedly  developed  in  recent  year8. 


SIMPLE   GOITEB 

Operative  Indications. — The  indications  for  operative  intervention  in  sim- 
ple  goiter  are  as  f ollow8 : 

1.  PBE88UEE  DI8TURBANCES. — The  most  f requent  and  important  of  these 
is  pressure  upon  the  trachea  causing  dysp7iea.  Dyspnea  may  be  of  gradual  de- 
velopment  from  the  growth  of  a  readily  recognizable  goiter  or  of  a  concealed 
goiter  developing  within  the  thorax ;  or  it  may  develop  suddenly  as  the  result  of 
hemorrhage.  A  number  of  cases  have  been  reported  of  hemorrhage  into  cysts 
which  demanded  prompt  surgical  intervention  (Ehler,  Elsberg).  Pressure 
on  the  esophagus  at  times  causes  dysphagia,  but  rarely  of  serious  degree.  Pres- 
sure upon  the  recurrent  laryngeal  nerve,  usually  unilateral,  is  not  rare.  It 
may  cause  hoarseness  and  cough.  At  times  partial  laryngeal  paralysis  gives 
no  symptom8  and  for  this  reason  a  laryngo8copic  examination  should  be  made 
before  operation,  othenvise  the  paralysis  may  be  recognized  after  the  opera- 
tion and  attributed  wrongly  to  operative  injury  to  the  nerve.  Occasionally 
pressure  on  the  great  vessels  or  on  the  nerves  of  the  brachial  plexus  gives  rise 
to  symptom8  which  demand  relief.  Pressure  on  the  vessels  which  drain  the 
head,  neck,  and  uppcr  extremity  may  cause  cyanosis  and  edema;  pressure  upon 
the  brachial  plexu8  may  cause  neuralgic  pains  in  the  upper  extremity. 

2.  8USPICI0N  OF  MALIGNANCT. — This  is  suggested  by  sudden  develop- 
ment  or  rapid  increase  in  the  size  of  a  goiter,  e8pecially  if  this  is  associated  with 
sensitiveness  and  pain,  and  if  the  patient  is  of  advanced  years.  It  is  essential 
that  malignant  goiters  be  operated  upon  early;  therefore,  suspicion  of  malig- 
nancy  indicates  immediate  operation. 

8.  DEFORMITT  OR  Dr8C0MF0RT. — While  the  mere  presence  of  a  goiter 
does  not  in  itself  demand  operation,  the  disfigurement,  discomfort,  and  possi- 
bility  of  untoward  developments  in  most  cases  render  operation  advisable  even 
in  the  čase  of  small  adenomata  and  cjsts. 

4.  ABNORMALLT  SITUATED  GOJTE^S,— I ntrathoracic  goiters,  although 
U8ua]ly  not  recognized  until  pressure  symptoms  occur,  should  be  attacked  as 

SOB 
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early  as  possible.    Linffual  goiters  call  f  or  interf  erence  only  if  they  cause  8ymp- 
toms. 

5.  STMPTOMS  OF  T0XEMIA. — "There  mav  occur  with  any  sirnple  goiter 
but  especially  with  single  or  multiple  adenomata,  a  slow  chronic  toxic  condi- 
tion  which  acts  on  the  8y8tem  8omewhat  like  the  acute  toxemia  of  exophthaIniic 
goiter,  causing  dilatation  of  the  heart,  nephritis,  and  general  anasarca.  Xerv- 
ousness,  tremor,  and  tacliycardia  may  be  present.  Protrnsion  of  the  eyes  does 
not  occur  in  these  cases,  but  the  niyocardial  change  may  cause  a  widening  of  the 
palpebral  fissure,  These  cases,  often  called  Gravea'  disease,  should  be  classed 
as  complicated  goiter."  "The  average  lapse  of  tirne  between  the  appearance  of 
the  goiter  and  the  thyrotoxic  symptoms  is  14^/^  years."  (Mayo  and  Plummer.) 
Kocher  attributes  some  of  these  cases  to  prolonged  use  of  iodin. 

MEDICAL  VS.  OPERATIVE  TBEATMENT. — Although  unnecessary  delay  has 
not  the  serious  disadvantages  in  simple  goiter  as  in  exophthalmic,  the  belief  is 
unwarranted  that  every  goiter  should  first  be  treated  medically.  TJpon  most 
simple  goiters  medical  treatment  appears  to  have  little  effect ;  however,  in  dif- 
fuse  goiters  of  adolescence  iodin  is  often  efficacious  and  several  periods  of  iodin 
medication  should  be  enforced  before  operation  is  recommendcd  (Kocher),  but 
the  drug  should  be  administered  only  in  small  doses  and  for  short  periods. 

Contra-indications  to  Operation. — If  the  patient  is  a  poor  subject  for  opera- 
tion by  reason  of  circulatory,  respiratory,  renal  or  other  disturbances  the  indi- 
cations  for  operation  must  be  carefully  balanced  against  its  risks.  An  existing 
goiter  is  at  times  the  apparent  rather  than  the  real  cause  of  serious  toxic  or 
pressure  symptoms.  This  fact  should  be  borne  in  mind  and  it  should  be  estab- 
lished  that  the  thyroid  is  the  cause  of  the  symptoms  before  operation  is  under- 
taken. 

SUBGIOAL    FBOCEDUBES 

A  number  of  surgical  procedures  for  the  treatment  of  simple  goiter  are  at 
the  disposal  of  the  operator  whose  choice  must  depend  upon  the  individual  indi- 
cations  of  the  čase. 

The  procedures  in  general  use  are : 

1.  Excision  (extirpation,  hemi-thyroidectomy)  (Kocher).  Removal  of 
ono  lobe  or  one  lobe  and  isthmus. 

2.  Eesection  (Mikulicz).  Kemoval  of  part  of  one  lobe  or  parts  of  both 
lobes. 

3.  Enuclcation  (Socin,  Billroth).  Separation  of  a  discrete  nodule  or  cy8t 
from  the  thyroid  tissue. 

The  above  methods  may  be  used  in  combination. 

4.  Exenteration  (Kocher).  Incision  of  tumor  or  nodule  and  evacuation 
of  its  contents. 

5.  Incision  of  cysts. 

Procedures  which  have  been  emploved  occasionally  as  emergencv  measures 
include : 
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1.  Dislocation  of  the  goiter ;  endothyropexy  and  exothyropexy. 

2.  lsthmectomy. 

3.  Tracheotoray. 

Tbero  are  also  numerous  discarded  methods. 

The  various  procedures  will  be  discussed  in  the  order  of  the  above  enumera- 
tion. 

Exci8ion. — ^Exci8ion  or  extirpation  of  one  lobe  is  the  safest  procedure  and 
is  thoroughly  satisfactory  in  appropriate  cases.  It  is  especially  indicated  in 
diffuse  goiters,  the  larger  lobe  being  excised,  with  or  without  resection  of  the 
other  lobe.  It  may  also  be  used  in  nodular  goiters  which  present  in  one  lobe 
multiple  nodules  which  cannot  be  treated  by  enucleation.  When  the  isthmus 
ia  diseased  or  is  readily  removable  it  is  excised  together  with  the  lateral  lobe.  A 
pyramidal  lobe  is  likewise  usually  removed. 

Besection. — Resection  is  more  dangerous  than  excision  of  a  lobe,  since  the 
hemorrhage  is  greater  and  more  difficult  to  control  owing  to  the  friability  of 
thyroid  tissue.  Resection,  however,  offers  the  advantage  of  safeguarding  the 
parathyroids  and  the  recurrent  nerve ;  it  may  be  employed  under  the  f ollowing 
conditions  : 

1.  In  diflFuse  goiter  when  unilateral  excision  has  already  been  performed 
either  at  the  same  or  at  a  previous  operation.  Under  such  conditions  the  pos- 
terior  part  of  the  remaining  lobe  must  be  left  to  insure  a  sufHciency  of  para- 
thyroids,  since  it  is  always  possible  that  2  have  been  removed  with  the  first  lobe. 
Extirpation  of  the  second  lobe,  leaving  only  the  isthmus,  is  a  bad  procedure 
since  it  raay  reduce  parathyroid  tissue  to  a  dangerous  degree.  A  review  of  the 
reportod  cases  of  tetany  show8  that  excision  of  both  lateral  lobes  leaving  the 
isthmus  has  been  a  relatively  frequent  cause  of  tetany. 

2.  In  some  large  bilateral  diffuse  goiters  bilateral  resection  mav  be  em- 
ployed  advantageously  to  produce  a  svmmetrical  result. 

3.  The  removal  of  the  greater  part  of  a  lobe  in  a  diffuse  goiter  by  shelling 
out  the  tissue  so  as  to  leave  the  posterior  part  with  a  lip  on  each  side  is  at  times 
elected  in  preference  to  excision  of  the  entire  lobe.  This  is  really  a  modifica- 
tion  of  resection ;  to  classify  it  under  enucleation,  as  is  sometimes  done,  is  con- 
fusing;  the  latter  term  should  be  confined  to  the  removal  of  discrete  nodules 
or  oy8t8. 

4.  To  remove  a  part  of  a  gland  which  contains  several  discrete  tumors  that 
cannot  be  enucleated. 

Enucleation. — Enucleation  consists  in  the  separation  of  a  discrete,  localized, 
oncapsulated  tumor  from  the  thyroid  tissue.  It  is  emploved  for  cjsts  and 
adcnomata.  The  method  should  be  elected  when  feasible  even  in  the  čase  of 
large  adenomata  or  cvsts.  It  may  be  eraplojed  for  several  nodules ;  if  the  re- 
maining tissue  is  markedly  injured  as  a  result  of  the  enucleations,  excision  or 
resection  of  tho  lobe  may  be  substituted.  If  one  lobe  has  been  removed  or  is 
atrophic,  enucleation  should  be  used,  if  possible,  instead  of  resection,  in  order 
to  conserve  as  much  as  possible  of  the  remaining  lobe. 
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Combined  Ketliods. — Combined  methods,  that  is,  enucleation  and  resection, 
enucleation  and  exci8ion,  resection  and  exci8ion,  are  freqiieutly  emplojcd. 
Thus,  in  large  diffuse  colloid  goiters,  eKcision  of  one  lobe  and  resection  o£  tho 
other  is  often  advantageous. 

Incision  of  Cy8t«  and  Ezenteration. — Exenteration,  which  means  literally 
evisceration,  consists  in  incision  of  a  nodule  and  intracapsular  removal  of  its 
tissue,  usually  piecemeal. 

Incision  of  cysts  and  exenteration  are  effective  procedures  for  the  relief  of 
pressure,  particularly  when  there  is  danger  of  asphyxia  and  prompt  relief  is 
imperative.  These  procedures  are  especially  applicable  to  intrathoracio  goiters 
because  the  confined  position  of  the  mass  often  renders  complete  extracapsTilar 
removal  impossible.  Intrathoracic  nodules  and  cy8t8  are  likely  to  be  associated 
with  the  development  of  dyspnea  to  a  serious  degree,  and  by  reason  of  their  con- 
cealed  position,  dyspnea  is  in  some  cases  the  only  evidence  of  their  presence, 

In  conditions  other  than  intrathoracic  goiters,  exenteration  and  incision  of 
cy8ts  are  only  indicated  when  immediate  relief  of  pressure  is  imperative  and 
removal  of  the  mass  is  impossible  by  reason  of  the  condition  of  the  patient  or 
conditions  of  the  growth,  such  as  firm  adhesions. 

Displacement  or  Dislocation. — Operative  displacement  or  dislocation  of  a 
goiter  consists  in  freeing  and  dislocating  the  goiter  so  that  it  lies  either  extemal 
to  tho  skin  wound,  exoihyropexy,  or  beneath  the  skin  wound,  endothyropexy. 

Exothyropexy  has  been  rejected  unconditionally  by  Kochner  and  Lanz  and 
only  admitted  as  a  last  resort  by  v.  Eiselsberg  and  others  for  the  rapid  liberation 
of  the  trachea  in  asphyxia  due  to  the  goiter. 

Endothyropexy  has  been  used  both  as  an  accompaniment  of  enucleation,  re- 
section or  excision  and  as  an  independent  operation  of  choice,  particularly  in 
small  recurrent  goiters  and  small  goiters  of  cretins.  Its  rare  indication  is  the 
relief  of  pressure  from  a  goiter  when  hypothyroidi8m  would  be  likely  to  result 
from  removal  of  thyroid  tissue. 

l8thmectoniy. — Isthmectomy  has  been  recommended  and  occa8ionally  per- 
formed  for  the  relief  of  pressure  upon  the  trachea.  While  it  has  been  effective 
in  some  cases,  the  result  will  usuallv  be  disappointing  because  the  pressure  is 
not  as  a  rule  dependent  upon  the  binding  together  of  the  lobes  by  the  isthmus, 
but  rather,  as  Mayo  points  out,  to  the  f ascial  envelope  (surgical  capsule)  around 
the  lateral  lobes  which  occasionally  offers  moro  resistance  to  the  developing 
goiter  than  does  the  trachea.  Tet  the  procedure  may  be  employed  with  Httle 
loss  of  time  in  the  course  of  an  operation  for  the  relief  of  pressure  and  may 
prove  effective. 

Traclieotoniy. — Tracheotomy  is  rarely  indicated.  It  should  be  reserved  for 
cases  of  profound  dyspnea  in  which  other  methods  of  relief  are  not  feasible  or 
safe.  If  the  isthmus  is  large  or  low,  tracheotomv  mav  prove  an  extremely  diffi- 
cult  and  dangerous  procedure.  In  a  čase  in  which  I  assisted  the  late  Dr.  W.  T. 
Buli,  a  tracheotomj  was  performed  for  extreme  djspnea  caused  by  corapression 
of  the  trachea  by  the  left  lobe  of  the  thyroid.    The  condition  of  the  patient  was 
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such  that  no  other  procedure  seemed  warranted.  A  low  tracheotomj  was  per- 
fonned  aud  a  metal  tube  wa8  inserted.  The  patient  died  as  a  result  of  sec- 
ondary  hemorrhage.  At  autopsy  it  \vas  found  that  the  tube  had  caused  erosion 
of  the  wall  of  a  large  vein  in  the  upper  part  of  the  mediastinum. 

Choice  o£  Procedure  for  the  Belief  of  Djspnea. — For  the  relief  of  djspnea, 
the  choice  between  the  operative  methods  alreadv  given  raust  depend  upon  the 
size,  situation,  and  character  of  the  goiter,  the  facilities  for  operation  and  the 
iirgency  of  the  sjmptoms.  If  conditions  warrant  a  radical  operation,  the  appro- 
priate  niethod  should  be  employed,  namely,  exci8ion  of  lobe,  reseetion  or  enu- 
eleation,  otherwise  a  palliative  procedure  is  indicated.  Of  these,  incision  of 
cy8ts,  exenteration,  isthniectomy  and  tracheotomy  should  be  considered  and 
applied  as  indicated.  It  should  be  remembered,  moreover,  that  the  incision  of 
cyst8  and  exenteration  are  as  effective  and  frequently  produce  as  permanent  re- 
sults  as  more  radical  procedures. 

Obsolete  Procedures. — Numerous  methods  belonging  especially  to  pre-aseptic 
davs  have  been  used  for  the  treatment  of  goiter,  but  have  been  for  the  most  part 
abandoued  and  are  now  of  little  more  than  historic  interest.  Of  these  may  be 
mentioned  cauterization,  subcutaneous  crushing,  drainage  with  setons,  acupunc- 
ture,  galvanopimcture,  interstitial  punctures  and  injections  with  a  great  variety 
of  substances,  but  especially  with  preparations  containing  iodin  or  iodoform 
which  were  believed  to  have  a  specific  eflPect  on  the  gland  substance.  The  in- 
jection  mcthod  not  infrequently  gave  rise  to  infection,  and  a  fatal  outcome  wa8 
not  unusual.  Twelve  deaths  in  con8equence  of  injections  were  collected  by 
IIeyinann  in  1899,  and  this  number  wa8  doubled  in  2  years  in  the  list  of  deaths 
published  by  W61fler. 

BESULTS  OF  OPEBATIONS  FOB  SDUPLE  OOITEB 

Kortality. — The  mortality  of  operations  for  simple  goiter  is  extremely  low 
and  may  be  estimated  con8ervatively  as  less  than  1  per  cent.  in  the  hands  of 
skillful  surgeons.  Kocher,  1912,  reported  603  uncomplicated  goiters  without 
death,  and  19  recurrent  goiters  with  no  death.  Palla  and  Schloffer  reported 
in  1909  and  1910  from  the  Innsbruck  Surgical  Clinic  484:  operations  for  non- 
malignant  goiter,  with  6  deaths,  4  due  to  pneumonia,  1  to  epilepsy,  1  to  heart 
failure  pos8ibly  due  to  an  eniarged  thjTnus.  It  is  unnecessarv  to  quote  fur- 
ther  statisties;  analyses  of  the  reports  of  aH  large  clinics  indicate  a  sirailar 
insignificant  mortality  rate. 

Pottoperative  Complications. — The  postopcrative  complications  may  be 
avoided  to  a  large  extent  by  the  exerci8e  of  čare  in  techuic  and  by  pre-opera- 
tive  treatment  to  improvc  the  condition  of  patients  who  are  poor  operative  risks. 
Pnemnonia  and  other  complications  of  operations  in  general  are  at  times  un- 
avoidable.  Hemorrhage,  serious  infection  and  severe  shock  should  rarcly,  if 
evcr,  occun  Tetany  and  myxedema  are  extrcmely  rare  complications ;  thev  will 
bo  discussed  later.    The  esophagus  and  trachea  have  been  opened  in  rare  cases ; 
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such  an  accident  maj  lead  to  infection.  An  esophageal  wotind,  if  sutured  im- 
mediately,  is  said  to  unite  readilj. 

Dyspnea,  liowever  severe,  if  due  to  pressure  by  the  tumor,  is,  as  a  rule, 
almost  immediately  relieved.  If  dvspnea  persists,  it  is  probable  that  the  cause 
of  the  pressure  has  been  overlooked  and  that  a  deep-lying  focus,  usually  retro- 
tracheal  or  intrathoracic,  has  been  left  Prolonged  pressure  on  the  trachea  mav 
lead  to  absorption  of  its  rings  with  consequent  softening  of  its  wall.  As  a  rule, 
after  the  corapression  has  been  relieved,  the  normal  caliber  of  the  trachea  ulti- 
mately  beeomes  reestablished,  but  the  narrowing  of  the  trachea  sometimes  per- 
sists for  a  considerable  tirne.  Occasionally  the  softened  tracheal  wall  collapses 
during  the  operation  and  must  be  lifted  and  supported,  or,  if  this  fails,  a 
tracheotomy  must  be  performed. 

Dysphagia  usually  persists  for  a  time  or  even  beeomes  aggravated  during 
the  first  week,  after  which  it  gradually  subsides.  Symptom8  due  to  pressure  on 
vessels,  such  as  cyanosis  of  the  face  and  edema  of  the  upper  extremity,  disap- 
pear  as  soon  as  the  pressure  is  relieved. 

Pressure  on  Nerves.  (1)  As  a  result  of  pressure  by  the  goiter,  a  recurrent 
nerve  may  be  profoundly  affected.  Nevertheless,  even  total  unilateral  paralvsis 
has  been  cured  by  operation.  Tet  the  muscles  occa8ionally  do  not  resurae  their 
function  if  the  nerve  has  been  involved  for  a  considerable  time.  (2)  As  a 
result  of  the  operation,  according  to  Palla  and  SchloflFer,  changes  of  the  vocal 
cords  are  much  more  common  than  is  generally  supposed,  but  the  sjTnptoms 
almost  invariably  subside  or  disappear.  The  injurv,  as  a  rule,  is  confined  to 
1  nerve  and  is  rarely  followed  by  permanent  impairment  of  the  voiee;  fortu- 
nately,  complete  paralysis  of  one  cord  may  be  compensated  for  to  a  great  extent 
by  increased  action  of  the  other. 

Berard  notes  2  cases  in  which  the  ablation  of  the  goiter  relieved  ncnralgic 
disturbances  of  the  upper  extremity  with  incipient  atrophy  of  the  muscles  of  the 
shoulder. 


TEGHNIG  OF  OPEBATIONS  FOR  EXOPHTHALMIG  OOITEB  AND 

8IHPLE  GOITER 

The  operative  procedures  about  to  be  described  are  those  which  are  em- 
ployed  in  tho  treatment  of  simple  goiter  and  exophthalmic  goiter.  Thev  are 
procedures  which  are  indicated  either  for  the  relief  of  svmptoms  of  a  svs- 
temic  nature  referable  to  hyperactivity  of  the  thvroid,  or  for  the  relief 
of  local  disturbances  caused  by  the  presence  of  an  enlargement  of  the 
thyroid. 

General  Considerations. — General  precautions,  which  apply  to  ali  thvroid 
operations,  irrespective  of  the  indications,  include :  avoidance  of  trauma  to  the 
recurrent  laryngeal  nerve,  preservation  of  parathyroids  to  avoid  tetanv  and 
preservation  of  sufficient  thyroid  to  avoid  myxedema. 


Flo.  O.—KoMKOUA  ot  Tbthoid  Bbtobb  and  ArriB  Operaiioh.    Ctoa^-amenov  of  Adenoka. 
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Specific  precautiona,  wliicii  apply  chiefly  to  operationa  for  exophthalmio 
goiter,  compriae :  careful  preparatory  treatment  nntil  the  8ymptomB  are  rela- 
tively  qiiiesceDt  so  as  to  operate  at  a  favorable  time  in  the  diseaae ;  proper  selec- 
tion  of  aDcsthetic;  scrupulouB  wBtchfuliiess  over  the  action  of  the  hcart  and 
respiration  dnring  the  anesthesia ;  diminution  of  shoek  by  gentlenesa  of  manipu- 
lation,  relative  apeed,  ade«juate  expo8ure,  minimal  loas  of  blood,  and  absolute 
bemostasis ;  cnrtailment  of  absorption  by  adeguate  drainage. 

In  any  radical  procedure  upon  the  thyroid  the  essential  technical  feature  is 


to  provide  a  liberal  expo9nre  so  that  aH  ateps  of  the  operation  may  be  performed 
in  an  opon  field.  Oniv  by  the  obacrvance  of  thia  precantion  ean  troubleaom« 
hetnorrhafEC  from  the  main  thvroid  vcssels  and  frora  larpo  thin-walled  veins  on 
the  mirfaoe  of  the  poiter  be  prevented  or  readily  controlled. 

A  modom  operating  table  should  be  used,  adjusfed  ao  as  to  incline  the  pa- 
tient  downward  from  head  to  foot  with  thfi  object  of  Icssening  congestion  of  the 
ficid  of  operation  (Fig.  7),  The  ahouldera  are  elevated  on  a  sand  bag  and  the 
head  aIlowcd  to  fall  backward.  This  cxtends  the  neck  and  rendera  the  opera- 
tive  field  prominent.  A  wire  hoop  attachment  ia  fixed  to  the  table,  paasing 
acrosB  tbo  lower  part  of  the  face  at  a  distance  of  about  12  in, ;  to  this  ia  secured 
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a  sterile  apron  (Fig,  8),  the  ]ower  edge  of  which  is  securcd  about  the  iipper  part 
of  the  neck.    The  patient's  head  and  the  anesthetist  are  thua  escluded  from  the 


field.     The  remaiader  of  the  operative  field  is  covered  with  9terile  sheets  and 
towel8  in  the  nsual  way. 


Fio.  9. — Incisionb  Emploted  por  the  Expobvi(i;  o. 


E  l^TROID  GlAND. 


Inoiaiom. — Varioiis  incisions  (Fig.  9)  have  beeu  suggested  and  einpIoyed, 
of  which  the  most  notnble  are : 
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1.  Transverse  or  "collar"  incision. 

2.  TJ  incision. 

3.  Hockey  stick  incision,  which  is  formed  by  omitting  from  the  U  incision 
the  upward  prolongation  on  one  side. 

4:.  Oblique  incision,  which  follow8  the  anterior  margin  of  the  sternomas- 
toid. 

5.  Angular  or  bayonet  incision.  This  incision  begins  over  the  stemo- 
mastoid  muscle  at  the  level  of  the  thyroid  cartilage,  passes  inward  and  slightly 
downward  to  the  mid  line,  thence  vertically  downward  to  the  suprastemal 
notch. 

The  tendency  at  the  present  tirne  is  to  use  the  collar  incision  when  possible, 
modifving  it,  when  necessar\,  by  increasing  its  curve  or  extending  1  or  both  of 
its  ends  upward  after  the  manner  of  the  U  or  hockey  stick  incision. 

EZOISION  OB  EZTIBPATION  OF  ONE  LOBE  OB  ONE  LOBE  AND  I8THMUS 

Incision. — The  Kocher  collar  incision  has  distinct  advantages  over  aH  others 
and  should  be  used  as  routine.  It  is  transverse  with  a  slight  curve,  the  concavity 
being  upward,  and  should  correspond  as  closely  as  possible  to  a  natural  fold  or 
crease  of  the  skin.  The  best  cosmetic  effect  is  obtaincd  by  a  low  incision  about 
3  cm.  above  the  suprastemal  notch  or  2  cm.  above  the  sternal  end  of  the  clavicle. 
But  the  position  as  well  as  the  extent  of  the  incision  must  be  determined  by  the 
demands  of  the  čase,  that  is,  the  position  and  size  of  the  part  to  be  removed. 
The  extemal  jugular  vein  on  one  or  both  sides  may  be  taken  as  the  lateral  limit 
of  the  average  incision.  Xt  is  justifiable  to  deviate  from  the  typical  trans- 
verse incision  and  to  increase  the  curve  or  extend  its  ends  upward,  but  varia- 
tions  should  be  reduced  to  the  minimum  which  is  consisten,t  with  proper  ex- 
posure. 

Operative  Technic. — The  skin  and  platysma  are  cut  through  and  dissected 
together,  upward  and  downward.  Some  operators  cut  the  platysma  on  a  8lightly 
higher  plane  than  the  skin.  The  cervical  fascia  covering  the  muscles  now  lies 
exposed  and  in  this  fascia  are  the  large  anterior  jugular  veins  (Fig.  10).  In- 
stead  of  making  flaps  of  skin  and  platysma,  as  described,  the  original  incision 
may  be  carried  through  the  fascia  down  to  the  muscles,  thus  cutting  the  an- 
terior jugular  veins,  which  are  clamped  and  ligated  (Fig.  11).  The  separation 
of  such  a  flap,  including  fascia  and  veins,  is  casy  because  of  the  natural  cleav- 
age  plane  between  the  muscles  and  fascia ;  at  the  anterior  edge  of  the  sterno- 
mastoid  the  layer  of  fascia  that  passes  behind  the  muscle  must  be  divided  as  the 
flap  is  lifted.  \Vhicliever  method  is  elected,  the  upper  flap  should  be  freed, 
chiefly  by  blunt  dissection,  in  general  to  the  upper  part  of  the  thvroid  carti- 
lage; moro  or  less  as  the  čase  demands.  It  is  held  with  a  single  sharp  retractor 
placod  ncar  its  base.  The  depressors  of  the  hvoid  now  lie  well  exposed,  in  one 
čase  eovcrcd  with  fascia,  in  the  other,  free.  Thev  should  bo  separated  vertically 
with  scissors  passed  betwcen  the  stemohyoid  muscles;  if  the  relations  of  the 
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part9  are  distorted,  the  natural  diviBion  can  be  gauged  by  the  situation  of  the 
iacisura.  Čare  is  ncceBsary  to  avoid  injurj  to  any  underljing  veiitB.  The  raua- 
clea  raay  iiow  be  aeparated  with  retractorB  for  slight  work  on  the  glaud,  auch  as 
emicleation  of  small  nodules  (Fig.  25).  But,  in  general,  for  rosection  or  ex- 
tirpatioD,  eapecinl]y  in  large  goiters  and  in  Gravee'  disease,  the  ateniobjoid, 
Bteruotbyroid  and  omohjoid  should  bc  cut  across  and  reilected  on  tho  side  to  be 


FlO.   10. OlttamALlHCIRIflH  railPLETBD  ANDpLAPBREn.ECTED    EKPOeiHO  THE  FaBCIA  WEICtI  COVKBB 

THE  Mdbcle«  and  C  NTAiNB  THE  Anterior  Jpouur  Veins  Tho  tlapB  conaiBt  of  skin  »nd  pl«ty»- 
inFi(ci>ntriuilthRmPthodu9c<lhpn'withthBteinplov«liiiFi«ure  11),  CIampa  plBcedncroMupperpul 
o(  8tGrnohyoid,  omohyoid  and  tributHry  of  antcrior  jugulnr  vein.  The  dranriiiK  doce  not  shoir  the 
Beparation  of  the  munoles  in  the  mid  line  which  is  ncce8sary  before  the  clampa  are  applied.  The 
couFBe  o(  Cho  anterior  juKUlar  veina  was  unUHual  jn  the  psrt  front  which  dravring  was  mode  In 
this  čase  the  left  anteriur  jugular  WDuld  have  to  be  liRatod  and  cut  at  ita  junction  with  tho  right  u> 
sllow  »eparation  ol  the  muacles.     Eiteriial  jugular  vcina  show  at  lateral  anglea  of  the  wound. 


removed.  In  some  caaea  I  have  found  it  advisable  to  cut  tlie  sternothvroid 
odIv  (Fig.  11) ;  tliis  sometimes  is  snfficient  because  the  stemohvoid  and  omo- 
hvoid  have  their  inaertions  at  a  higher  piano  than  the  Bternothyroid  and  are 
more  eaailv  retracted,  especiallv  in  the  repion  of  the  upper  pole. 

The  line  of  division  of  the  musclcs  ahonid  be  Iiigh  so  aa  to  avoid  their  nerve 
siipplv  (Fig.  10).  Two  clampa  of  the  Poan  vnrietv  withniit  teeth  and  with 
lonjritndinal  aerrations  are  used  to  graap  the  mnacles  which  are  to  be  aevered. 
Thev  may  be  plnoed  cloae  together  or  at  a  distance  of  about  1'/^  cm.  from  one 
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another,  and  sbould  not  be  closed  siifficient1y  to  cruah  the  tissue.  The  muscles 
aro  cut  between  the  elamps,  which  are  left  attached  to  tlie  ciit  edgea.  This  step 
may  involre  a  confusing  deiail  in  tliat  the  sternothjroid  is  freqiiently  thinned 
and,  sinee  its  mesial  margin  is  not  visible,  the  miisole  niav  be  left  undJvided 
when  the  8temohyoid  and  omohjoid  have  boen  cut,  and  the  operator,  believing 
he  has  severod  ali  theae  muscles,  may  be  confused  by  the  appearance  of  thinned 
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Fio.  11. — ElcLARaED  RioHT  LoBK  ExpoBiD.  Rif[ht  atcmoroastoid.  Bternohyaid  and  omohyoid  rPtracted; 
■ttiriiattiyrokl  cut  snd  reflec(«d.  On  left  side  oiubcIcb  rctracted.  The  origitial  incjsion  included 
■Ido.  platywnft  and  fsscia  irhich  oontaiD  anterior  jUEulor  veins.     The  fispa  coatain  th 


out  muscle  fibers  overlying  the  eapsule  of  the  gland,  With  čare,  ali  the  muscles 
may  be  severed  togethcr.  Halstod,  however,  adviscs  dividing  the  stomo- 
tbvroid  separately,  after  the  others  have  becn  dividcd,  because  of  the  danger  of 
injiiring  the  veins  of  the  capaiile  in  passing  a  clnmp  blindly  imder  ali  the  mus- 
cles. It  is  unneeeaflary  to  follow  a  definite  rulc,  but  if  the  deeper  muecle  (stcrno- 
thvroid)  can  be  taken  rcadilv  in  the  original  clamp,  it  appears  better  to  do  so, 
Tbc  only  important  featuro  ia  to  roalizc  whether  it  is  the  capsule  or  the  stemo- 
thyroid  which  lica  cxpOHed  after  the  original  division  of  the  musclea. 

The  handle  of  the  lower  clamp  ia  sIowIy  rotated  and  the  muscles  as  a  sheet 
are  eaaily  stripped  free;  the  clamp  is  then  allowcd  to  linng  nver  the  outer  edge 
of  the  wound;  the  8teniotIiyroid,  if  dividcd  scparatelv,  ia  treatod  in  a  similar 
manner.     The  lobc  vvith  tlie  largc  veins  of  the  capsule  now  presenta  weU  ex- 
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posed  Two  important  steps  must  tmiv  be  taken  namel;,  the  ligstion  of  the 
snperior  thyroid  ^essels  and  tbe  incision  of  the  Burgical  capsule  to  aUow  the 
"subcapsular" — that  is,  intracapsular — removal  of  the  lobe  The  order  in 
whieh  these  stepa  sbould  be  carried  out  varies  with  the  čase  In  amall  goiters 
the  upper  pole  may  be  attacked  at  once     The  pole  13  grasped  viih  the  fingera 


Tia.  12. — RiGHT  Lobe  ExroBED  and  Surgical  Cafsule  Incised.  Middle  thyraid  vein  ligatod.  tika 
origiaal  iocision  in  tbia  caso  included  skin.  platvHtiin  aiid  deep  fiucia  in  whicli  Ibe  aoteiior  jucular 
veina  lie.  Thcso  veinii  are  therctore  cut.  and  reflected  in  the  flapa.  The  Bt«raohyoid  and  omohyoid 
ireie  cul  together  hetneen  clampit;  the  ateraothyroid  vas  c1ainp«d  and  cut  Beparstaly. 

and  lifted  forward  aod  the  superior  tlivroid  vessela  ligatcd  and  cut.  In  large 
and  vascular  goiters,  it  is  often  well  to  incise  the  capsule  before  attacking  the 
superior  thyroid  vesaels,  By  way  of  preparation  for  the  incision  of  the  capeule, 
it  is  often  advisahle  to  liberat«  tlie  lobe  somewhat  so  as  to  expo3e  its  tateral  sur- 
face.  Thia  ia  done  hy  passing  the  finger  geiitly  into  the  plane  meaial  to  the 
carotid  and,  Iteeping  away  from  the  capsule  as  mueh  as  possihle  so  aa  not  to 
tear  the  veins,  freeiag  this  tissiie  plane  iipward  and  downward.  This  liberates 
the  lobe  from  the  aurroimding  tissuea  to  a  considcrable  extcnt  and  if  carefully 
done  does  not  cause  hemorrhage.     Tlie  capsule  is  then  opcned  verticallj  at  the 
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side  of  the  lobe,  far  enougb  forward  to  allow  control  of  hemorrbage  should  an 
accident  oecur  (Fig.  12). 

A  Kocher  enucleator  is  passed  uoder  veina  that  are  encountered  in  the  cap- 
8ule  and  they  are  do«bly  Hgated  and  cut  betweeu  ligatures.  Immediate  donble 
ligature  is  preferable  to  clamping  with  dclayed  ligation  in  such  vessels  and  does 


Fh).  13. — RlOBT  LoBB  Fhbbd  rRou  TBB  SnnaicAi.  Capbule.  Superior  thytoi<l  veBBels  lisated  and 
cut.  lx>be  drawn  forvard  and  wel1  over  to  the  left  aide  expositig  the  inferior  thjToid  vesaela  and 
p&ralhyroid8.  A,  Stunip  of  superior  thyroid  vobscIh;  B,  superior  parathyroid:  C.  brancheeot  inferior 
tbyroid  artt!ry:  D,  inferior  parathjroid;  E,  inferior  ttiyroid  veios. 


not  cause  appreciable  dclay.  The  capsule  is  cut  with  blunt-pointed  scisaora 
downward  as  far  as  practieal,  then  upward  to  the  anterior  aspect  of  the  pole. 
The  superior  vessels  are  bere  encountered  and  sbould  be  exposed,  a  retractor 
being  placed  in  the  upper  outer  angle  of  the  wound.  The  vessels  abould  be 
thoroughly  freed  wbile  gentle  traction  is  exerted  upon  the  gland  and  their  liga- 
tion made  with  extreme  čare,  a  fflirl_y  long  stump  being  Icft  distal  to  Ihe  liga- 
ture, Socondary  hemorrhngo  is  said  to  be  dne  most  often  to  theso  vessels  and 
bas  bocn  ascribed  to  the  inelusion  in  the  ligature  of  niuscle  strands  which  snbse- 
quently  may  be  dra«Ti  out  of  the  ligature  by  movements  of  the  neck.    "VVhether 


302 


THE    THVROIU 


the  vessels  are  ciamped  or  tied  nn  tlie  gland  side  is  immaterial,  although  here, 
too,  ligation  appears  advJsable. 

The  upper  pole  is  now  dislocated  and  drawQ  fonvard  and  mesiallj  by  the 
asaiBtant.     The  tiasues  are  bluntly  disaected  or  wiped  off  the  posterior  surface 


Fio.  14. — Rei-atiovb  or  Strdctdreb  PosTERiriR  to  Latebal  Lobe.  Thyn)id  vietred  from  »ide. 
CapBule  cut  and  stripped  from  ri^ht  lobv  and  tlie  lobe  drHvn  lorwanl  and  l<i  the  Icft  so  aa  lo  eipvw 
the  structurcB  in  relulion  with  ita  posterior  surfnpo.  Tlw  expi)9iin)  has  been  catrird  out  a*  iii  an 
opcratiun  with  ttic  eiception  that  the  aupuriur  vcssela  havc  not  been  aevered.  Dravin«  niado  from 
dissection  of  an  autupH}- HpecinieninncaaeorcKOphlhalinicKoiter.  Therclutionsof  the  parathyruid" 
to  tho  inlorior  thyroid  arttTy  and  capsulu  are  o(  partirular  iiiti-rcst  in  this  apf^rinien.  The  anperii«- 
parathyroid  atripprd  olT  rcadily  with  cupaule,  the  infprior  did  not  strip  ofT  and  waa  left  in  cIosp 
oontacl  wi(h  the  thyn>id  and  the  loivir  liranch  of  the  infcrior  thyroid  artery.  A,  f:tuperiorthyniid 
arlory  aftor  penolralin«  raipiniln.  diaplaccd  sonievhat  anteriorly  with  the  lolic;  A',  superior  thyroid 
veln;  B  and  B',  HUTgical  eupsule  Hlrip|H>d  fnini  the  Klaad;  C.  eomnion  mrutid  artcry  bene«th  thf 
eapinilo;  D,  auperiur  puruthyrDid:  iV,  inti<rior  imrathyr(Hd i  E  and  ¥/,  bnuiehcH  ot  inferiot  thyit>id 
arlery  irith  arruinpanyitis  vi-iiia  ;  veiiia  in  thiH  positioii  are  not  usuiilly  iioted  :  P,  iiifnioi  thyruid 
iirti'ry  beniiith  rapsule  lii-fore  iicrConit ion  of  thf  mpKiile  l)y  ita  trrniinul  hrJiiches  ;  G.  eourae  uf  re- 
eurrpnt  laryuKe»l  nerve  hi-iicTith  eajiKUle  :  H.  ailuiiCiiiii  of  Imrhc>3 ;  I,  riglit  Bubciavian  ■rteTy  1  K, 
ri((ht  vagUB^  L  uiid  L',  infiTior  thyruid  veins  ;    M.  trachca  ;  N,  aorta. 
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of  the  lobe  as  it  ie  lifted.  Thig  procesa  is  coutiniied  untU  the  brancbea  of  tlie 
inferior  thyroid  artery  are  encountered  (Fig.  13).  Tlicse  vesaela  are  elampcd 
and  eut  as  they  enter  the  glaiid.  Small  veasela  noed  not  bc  elampcd  on  the  gland 
side,  bec&use  the  contiuuous  traction  esereiaed  by  tlie  assistant  is  iia»aliy  suffi- 
cient  to  cootrol  hemorrhage.  Tho  disaection  sbould  be  carried  as  close  aa  poa- 
sible  to  the  tme  capaule  of  the  gland  and  tndependent  amall  bita  of  tissue  sbould 


Fio.  16.— Losa  Rbuovbd.  A,  Isttimuacut  acromandrut  surfaecsuturediB,  Buncicalcspnulfi:  P,  para- 
thjToida;  F,  depreiuom  of  hyoid  bon«  reflpctcd.  1.  Superior  thyroid  vcascla;  2.  branohcB  of  inferior 
thjToid  ttrt«ry;  3,  inferior  thjroid  veinH;  drawing  made  »t  operation.  The  parathjroids  and  fllumpB 
of  the  branches  ol  tho  inferior  thyroid  artery  are  eit«mal  lo  Iheir  normal  positions  on  ooiount  of 
I  raci  ion  upon  auri^cal  capaule. 


be  aoiigbt  for,  stripped  from  the  thyroid,  and  left  uninjured.  Ilnisted  orip- 
nallv  recommended  clamping  tbe  brancbcs  of  the  inferior  thyroid  elose  to  the 
Ifland  substance  rather  than  ligation  of  the  vesael  atem,  becaiisc  tbe  blood  8upply 
of  the  paratbvToids  is  better  insnred  by  this  method.  Wliile  thia  method  ia 
satiafactorv,  carefiil  ligation  of  the  main  triink  is  not  contra-indicated.  Bnt, 
whetber  tbe  main  atem  or  ifa  terminal  brnnehes  are  ligated,  čare  ahonld  bo 
taken  to  avotd  inclnding  in  a  litrntiire  or  elamp  the  inferior  parathvroid,  which 
frequcntly  lies  in  cloae  relation  to  thia  vossel.  Tf  small  bita  of  tisane  aiiggefitive 
of  parathyroid  are  removed,  they  shoiild  hc  plantcd  immediately  beneath  tlie 
capsulc  of  the  remaining  pnrt  of  tho  thvroid  or  into  aome  other  appropriato  part 
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of  the  woiiiid.  The  lobe  bas  now  been  freed  without  injurj  to  the  pBrathjroids 
or  recurrent  nerves  which,  as  Halsted  etates,  Bhould  practieallv  never  occur  if 
this  subcapfiular  procedure  of  C.  H,  Mayo  is  carefijlly  carried  out.  Figures  14 
and  15  illustrate  the  relations  of  structures  poaterior  to  the  lateral  lobe. 

It  13  sometimes  advisable,  as  suggested  by  Kocher,  to  iQodify  this  procedure 
by  leaving  a  thin  layer  of  tha  posterior  part  of  the  lobe  in  situ,  the  main  por- 
tion  of  the  lobe  being  resected,  This  method  favors  the  preaervation  of  tlie 
parathyroid3  and  avoids  iniury  to  the  recurrent  1aryngeal  nerve.  The  pro- 
cedure involvee  more  troubtesome  hemorrhage,  but  in  aome  cases,  e8pecially  in 


diffuse  aimple  goiters,  it  can  bc  carried  out  readily.  When  the  opcration  is  per- 
formed  for  a  recurrent  goiter,  one  lobe  already  having  been  reraoved,  it  ia  im- 
perative to  leave  the  posterior  part  of  the  seeond  lobe  in  relation  with  which  2 
of  the  parathyroida  uBually  lie. 

The  isthnius  should  next  he  freed  from  the  trachea  as  the  lobe  ia  drawii 
further  to  the  opposite  side.  The  isthmiis  may  be  enished  and  ligated  or 
claraped  closc  to  tlie  other  lobe  and  cut  across.  The  clamp  ia  then  overhanded 
with  a  continuous  stitcb  nf  cati^it  wliicb  ia  tijrhtened  after  removal  of  the 
clamp.  If  a  pvramidal  lobe  is  present  it  aliould  be  reraoved ;  a  strand-like  reni- 
nant,  rcprescnting  the  thvroplossal  duct,  shonid  be  cut.  AH  hemorrhage  should 
be  completelv  stopped.  In  larjre  bilatornl  coitcrs  with  svniptonia  of  preseure  on 
the  trachea,  Mayo  counsels  division  of  isthraus  and  dissection  of  the  lobe  out- 
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ward.  In  the  rare  event  of  collapse  of  the  trachea  owing  to  changes  in  its  wall 
resulting  from  long  pressiire,  it  miist  be  lifted  with  forceps  or  suture  and,  if 
possible,  lLxed  by  sutiires  to  adjacent  tissues  or,  if  thia  is  impracticable,  a 
tracheotomy  should  be  perf  ormed. 

A  connter  opening  for  drainage  ia  now  made  in  the  mid  line  below  the  in- 
cision.  The  object  of  this  comparativelj  early  preparation  for  drainage  is  to 
ensure  recognition  of  hemorrhage  from  the  puncture  and  its  control  before 
closure  of  the  tissues  ia  begun.  The  divided  muscles  are  then  united  with  fine 
chromic  catgut.  If  the  clamps  have  been  placed  some  distance  apart,  so  that 
considerable  muscle  edge  has  been  left  beyond  them,  the  edges  are  sutured  to- 
gether  and  the  clamps  removed ;  but  if  they  have  been  placed  close  together  a 
different  method  is  followed.  In  that  čase  the  clamps  are  approximated  and  a 
continuous  stitch  is  taken  around  the  two  clamps.  The  clamps  are  removed 
and  the  stitch  is  tightened  and  tied.  It  is  well  to  reinforce  this  continuous 
stitch  with  several  mattress  suturcs  inscrted  and  tied  before  removal  of  the 
clamps.  The  drain  is  then  inserted.  The  details  of  drainage  are  discussed  be- 
low.  A  few  interrupted  plain  catgut  sutures  are  then  placed  so  as  to  approxi- 
mate  the  raesial  edges  of  the  sternohvoid  muscles. 

Closure  of  Wound. — Complete  and  careful  closure  of  the  platy8ma  and  deep 
fascia  is  essential  to  obtain  a  8ati8factory  scar.  Interrupted  suture  is  the  most 
secure  and  consumes  little 
more  time  than  a  contin- 
uous suture.  The  sutures 
are  passed  from  the  depth 
of  the  lower  flap  outward 
and  then  in  the  reverse 
direction  t  h  r  o  u  g  h  the 
T)jatvsm&  and  fascia  of  the 

n  Vin  •    1       Fig.   17. — Drain  Used  by  thk  Author.      Fenestrated  nibber 

Upper     nap.        When     tied  tube  penetrated  by  nibber  tissue  drain. 

the   knots    lie   under   the 

fascia  with  no  projecting  ends.     Mattress  sutures  are  a  disadvantage  in  that 

they  cause  puckering. 

The  skin  is  closed  with  subcuticular  stitch  of  fine  chromic  gut  with  a  small 
straight  llagedorn  needle.  Sterile  adhesive  plaster  strips  may  be  applied 
obliquely  over  the  wound  for  gi-eater  security.  A  dry  dressing  is  applied  and 
covered  with  a  starch  bandage  so  as  to  prevent  extension  of  the  neck. 

Drainage. — Drainage  is  indicated  in  proportion  to  the  extent  of  cut  surface 
of  thyroid,  the  probability  of  hemorrhage,  and  the  likelihood  of  toxic  nature  of 
the  secretion.  Thus,  in  enucleation  of  small  cvsts  or  adenomata,  drainage  often 
may  be  dispensed  with,  while  resection  of  part  of  a  lobe  as  a  rule  demands 
drainage.  A  counter  opening  for  drainage  is  always  preferable  to  drain- 
age through  the  operative  wound.  First,  it  does  not  interfere  with  ac- 
curate  approximation  of  the  wound  edges,  and,  second,  supcrficial  infection 

along  the  drainage  tract  is  relativclv  innocuous  in  the  punctured  wound  but  is 
21  a  / 
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likely  to  extend  along  the  operative  wound  and  ailect  the  cosmetic  result  by 
widening  the  scar. 

The  most  serviceable  form  of  drain  for  this  and  for  similar  operations,  in 
my  experience,  is  a  fenestrated  rubber  tube  through  which  is  passed  1  or  2 
rolled  or  twisted  pieces  of  rubber  tissue  of  a  size  which  allow8  the  rubber  tissue 
to  lie  loo8ely  in  the  caliber  of  the  tube  so  as  not  to  occlude  it  (Fig.  17).  The 
rubber  tissue  should  extend  to  the  extreme  depth  of  the  wound,  and  the  tube 
should  project  a  short  distance  beneath  the  muscles.  By  this  means  early  drain- 
age  is  satisfactorv,  the  rubber  tissue  does  not  plug,  as  does  gauze,  while  its  re- 
moval  is  easv,  and  when  extracted  it  opens  the  caliber  of  the  tube  for  furthcr 
drainage.  The  rubber  tissue  should  as  a  rule  be  removed  in  24  to  48  hours,  the 
rubber  tube  24  to  48  hours  later.    If  possible  no  drain  should  be  reinserted. 

BESECTION 

Good  exposure  is  absolutely  essential  for  safety.  The  incision  is  planned 
aceording  to  the  size  and  situation  of  the  part  to  be  removed.  For  small  uni- 
latoral  resections,  a  transverse  incision  is  usually  sufficient.  For  large  bilateral 
rescctions  a  U  incision  may  be  necessary.  The  lobe  or  lobes  are  exposed  just  as 
for  excision,  with  retraction  or  section  of  the  depressor  muscles  as  indicated. 
Tlie  part  to  be  resccted  is  freed  by  blunt  dissection  as  far  as  this  can  be  done 
safelv  without  causing  hcmorrhage. 

The  folIowing  resections  may  be  performed :  Superior  or  inferior  portions 
of  lobe,  isthmus,  wedgc-shaped  vertical  section  from  1  or  both  lobes.  Neces- 
8ary  vessels  are  secured  prior  to  the  removal  of  the  tissue,  but  the  thyroid 
arteries  are  not  ligatcd  as  a  routine  preliminary  or  accompaniment  of  resection. 
Except  in  wedgc-shaped  resections,  a  heavy  clamp  is  placed  across  the  part  to  be 
removed  and  the  tissue  is  cut  away  and  a  ligature  or  suture  applied  approxi- 
mately  in  the  same  way  as  after  section  of  the  isthmus  in  excision. 

Wedge-shaped  resection  is  indicated  in  certain  cases,  although  the  procedure 
presents  the  disadvantage  that  the  remaining  tissue  may  be  left  in  a  damaged 
condition.  In  large  diffuse  bilateral  simple  goiters,  bilateral  resection  gives  the 
bost  rosults.  The  following  procedure  waa  used  by  me  in  the  čase  illustrated  in 
Figure  18,  operated  upcm  at  the  Frcnch  Tlospital  in  November,  1908. 

The  isthmus  was  clamped  and  cut  across.  The  left  lobe,  the  larger,  was 
then  freed  considerablv,  leaving,  howcver,  the  posterior  part  undisturbed.  The 
largcst  veins  were  cut  betwcen  double  ligatures  well  back.  Two  large  intestinal 
clamps  covcred  with  rubber  tubing  were  placed  one  from  above  and  the  other 
from  below,  their  ends  overlapping  slightlv.  (Tn  a  smallcr  lobe  one  clamp  would 
be  sufficient.)  The  clamps  werc  closed  sufficientlv  to  control  hcmorrhage  with- 
out  crushing  the  tissue  imncccvssarily.  Two  parallel  vertical  incisions  were  then 
made  and  the  main  part  anterior  to  the  clamps  excised.  The  cut  surface  con- 
sisted  of  lips  form  ing  a  V  on  cut  section.  The  cdgc  was  overhanded  ali  around 
with  a  button-hole  stitch,  aftcr  wliicli  mattrcss  suturcs  were  passed  at  vari- 
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ous  depths  to  bring  the  cut  surfaces  into  apposition.  There  wa8  slight  gen- 
eral oozing  and  one  vesael  bled  freely  and  wa8  ligated.  On  the  right  side  the 
superior  thyroid  vessels  wero  ligated,  after  which  the  lobe  wa8  dealt  with  as  on 
the  other  side.  It  was  necessarj  to  remove  the  ent  stumps  of  the  isthmus  inde- 
pendently  on  each  side. 

This  čase  demonstrates  the  feasibilitj  of  cutting  across  a  lobe  at  will  and  of 
leaving  the  posterior  part  of  a  lobe  with  blood  supply  inviolate,  thus  ensuring 
the  parathyroids  and  their  blood  8upply  and  not  endangering  the  recurrent 
nerve. 

The  advantages  of  double  resection  in  certain  types  of  goiter  have  been 
admirably  presented  by  Balfour  (2)  in  a  recent  communication.  He  describes 
the  method  employed  at  the  Mayo  Clinic,  which  is  as  f ollows : 

After  freeing  both  lobes  and  planning  what  portions  of  each  should  be  removed, 
the  isthmus  is  divided  and  freed  on  each  side  from  the  trachea.  "A  series  of  Ochsner 
forceps  are  applied  8oinewhat  as  follows:  One  at  the  superior  pole,  as  a  rule  about 
an  inch  from  the  upper  extremi1y,  one  at  the  inferior  pole,  three  or  four  laterallj, 
placed  on  the  larger  vessels  in  the  capsule  and  two  or  three  on  the  tracheal  side. 
Thcse  forceps  appropriatelj  placed  serve  the  joint  purpose  of  marking  the  limitations 
of  the  resection  and  of  enabling  one  to  control  hemorrhage  by  traction  on  thcm  along 
with  support  of  the  lobe  from  behind  with  the  finger.  The  lobe  is  then  encircled 
with  an  incision  through  the  capsule  j  ust  above  the  forceps.  The  resection  is  then 
made  by  wedging  out  the  interior  of  the  gland. 

''Starting  at  either  pole,  a  continuous  mattress  suture  of  plain  catg^ut  from  outer 
to  inner  capsule  is  inserted  behind  the  line  of  forceps  originally  placed  on  the  capsule 
and  continued  to  the  other  extremity  of  the  lobe.  This  controls  practicallj  ali  the 
bleeding  and  obliterates  the  cayity  in  the  center  of  the  lobe.  The  same  suture, 
retuming  in  an  opposite  direction,  by  a  locking  or  button-hole  stitch  catches  the 
cdge  of  the  capsule  and  rolls  the  two  edges  together  into  some  semblance  to  a  nor- 
mal  lobe." 

The  opposite  side  is  treated  in  the  same  way,  resecting  as  much  as  seems  necessary. 


UaATION    OF    SUPEBIOB    THYBOIB    VESSELS 

A  transverse  incision  (Fig.  10)  corresponding  to  a  natnral  fold  or  crease  of 
the  skin  is  best,  since  it  gives  ample  exposure  and  leaves  the  least  scar.  It  is 
placed  in  general  on  a  level  with  the  middlo  of  the  thyroid  cartilage,  but  the 
position  is  modified  according  to  the  size  of  the  goiter.  The  situation  of  the 
iipper  pole  should  be  estimated  and  the  incision  made  over  it.  For  unilateral 
ligation  the  incision  extend3  from  near  the  midline  outward  about  2  in.  The 
skin,  platysma  and  deep  fascia  are  cut  and  dissected  together  upward  and 
downward,  The  anterior  border  of  the  sternomastoid  is  retracted  laterally  and 
the  omohyoid  is  drawn  mesially.  The  npper  pole  and  ves^ls  are  thiis  exposed 
(Fig.  20).  A  ligature  of  chromic  catgiit,  linen  thread  (Mavo),  or  silk  (Hal- 
sted)  is  passed  aronnd  the  vessels  close  to  or  incliuling  the  pole  and  tied.  If  a 
vcin  is  picrced  the  ligature  should  be  drawn  upon  and  another  passed  somewhat 
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deeper  (Majo).    Drainage  is  ordinarilj'  unnecessary.    The  p]at;ysma  and  faaeia 
are  closed  with  interrupted  sutures  and  the  skin  with  aubcuticular  stitch. 

For  bilateral  ligation  lIayo  recommenda  an  incision  about  S^ž  in.  long  with 
its  center  in  the  midline.  This  gives  a  good  exposure.  However,  eingle  inci- 
aions  may  be  used  to  advantage  especiallj  in  bilateral  enlargemeuts  with  high 
thick  polee. 

UOATIOH    OF   INFEBIOB   THTBOm   ASTEBT 

There  are  2  mcthods  of  approacliing  this  veasel  and  each  haa  atrong  support- 
ers.     In  one  the  artery  is  approached  anterior  to  the  atemomastoid ;  in  the 
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other,  from  behind  this  muscle.  An  exact  knowIcdge  of  the  anatomj  of  the 
parta  is  mandatorv  in  attcmpting  either  mcthod.  \Vith  sueh  knowlcdge  the  poa- 
terior  mcthod  is  probably  the  easier;  without  auch  kuowledge  the  anterior 
mcthod  is  tha  least  dangerou9. 

1.  Anterior  Operation  (Figs.  19,  21,  22,  23). — A  transverse  ineiaion  ia 
made  2  to  3  cm.  above  the  clavicle  corresponding  to  a  natural  fold  or  crcase  of 
tho  skin,  extending  from  tlio  mid  lino  well  oiitvvard  over  the  bodv  of  the  sterno- 
maatoid  muscle,  tbc  length  depending  upon  the  aize  of  the  thyroid  lobe  and 
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thickneas  of  the  tissues.  The  ekin,  platjsma  and  deep  fascia  are  incised  and 
dissectcd  together  upward  and  downward.  The  edge  of  the  atemomastoid  is 
freed  and  retracted  outward  and  the  sternothjToid  is  retracted  inward.  The 
lower  part  of  the  thyroid  gland  is  thua  eipoaed  and  should  be  retracted  Bome- 
what  forward  aud  mesiallj ;  thia  opens  the  apace  between  the  mesial  aapect  of 
the  carotid  sheath  and  the  thyroid  giand.  The  inferior  thjroid  arterj  liea  on  a 
plane  a  trifle  deeper  than  the  common  carotid  and  is  covered  by  a  fascial  lajer. 


The  vessel  is  miich  more  difficiilt  to  expo8e  than  the  superior.  The  mistake 
usually  made  is  that  it  is  sought  too  low.  Under  normal  conditions  its  course  is 
downward  and  inward  from  behind  the  carotid  at  a  point  approxiraately  ^  the 
distance  hetween  the  stemal  notch  and  the  ]ower  edge  of  the  cricoid  cartilage. 
If  thcao  normal  relations  are  borne  in  mind,  its  position  may  be  better  estimated 
under  the  conditions  which  prevail  with  an  enlargod  thyroid.  In  some  cases  a 
large  vein,  the  middle  thyroid,  is  cncountered  on  a  plane  superficial  to  the  artery 
passing  ontward  anterior  to  the  carotid  artcrv  to  the  internal  jiigular.  This 
vein  shonld  be  ligated  if  prcsent.  Tlie  inferior  thvroid  artery  is  not  exposed 
until  the  fascial  layer  immediatelv  internal  to  the  carotid  is  aplit.     The  vessel 
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18  lifted  with  an  aneurjsm  oeedle  and  Itgated  close  to  the  carotid  arterj ;  injurj 
to  the  inferior  parathyroid  and  recurrent  larj-ngeal  is  thus  avoided.  The 
closure  of  the  wound  is  made  as  in  ligation  of  the  superior  thjroid. 

2.  PoBterior  Operation. — I  am  indobted  to  Dr.  John  Rogera  for  demonatrat- 
ing  to  me  the  value  of  thia  method  and  the  relative  faci]ity  with  which  it  can  be 
carried  out.  The  incision  maj  be  obliquc  or  tranaveree.  Rogere,  who  emplojs 
the  poaterior  route  aa  routine  under  local  anesthesia,  uaea  the  oblique  inciaion ; 
I  have  found  the  transverse  inciaion  equaI1y  9atisfactory,  with  the  adrantage 


Flo.  23. — Exroti(TiiG  or  Inferior  Thtroid  Artbrt  (3).  a.  UtemoauaUiid;  b,  BternothjToid;  c,  com- 
moo  carotid;  d.  thrroid  iduid;  e,  inferior  thyroid  artory  oovcrcd  by  fosnia.  The  [ascin  haa  been 
split  and  b  lisature  possed  arouad  the  art«ry. 

that  it  learea  a  hcttcr  scar.  A  transverse  incision  ahonid  be  placed  ahout  2'>/U 
cm.  ahove  the  clavicle  with  ita  center  correaponding  to  the  posterior  horder  of 
the  stemotnastoid  miiscle.  The  incision  inchidea  the  skin,  platjsma  and  deep 
faacia ;  thcae  tisBucs  are  freed  together  and  retracted  upward  and  downward. 
If  an  oblique  incision  is  used,  it  is  placed  over  the  lower  2i/>  in.  of  the  poeterior 
border  of  tho  atemomaatoid  muaele;  the  faacia  is  incised  near  the  extemal 
jngular  vcin,  which  is  ligated  if  neccaaarj.  The  Biihsequent  steps  are  the  same, 
irrcspectivo  of  which  inciaion  has  been  emploved.  The  aheath  of  the  great  ves- 
aela  is  expo8od  and  retracted  inward.  The  dissection  ia  carefnllf  continued 
until  the  onter  edge  of  the  aealcnua  anticns  is  exposed.     This  is  the  iraportant 
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l&admark,  and  the  remainder  of  the  operation  is  comparativelj  easj.  The  dis- 
section  is  continued  bluntly  iiiward  along  tlie  anterior  eurface  of  the  fascial 
layer  which  covers  this  muscle;  injury  to  the  phrenic  nerve,  which  crosses  the 
muscle  posterior  to  this  fascia,  is  thua  avoided.  The  vesael  eheath  with  its  con- 
tenta  is  drawii  forward  and  mesially  by  a  long  right-angled  retractor  about  ^ 
in.  wide. 

When  the  inner  margin  of  the  scalenus  anticiia  ia  reached,  the  tiasues  in- 
temal  to  it  are  opened  bluntly  with  the  index  finger  and  the  inferior  thyroid 


Fio.  M. — ExpoBtiiiB  OP  Inferior  Thvroid  Artebt  Br  Postirior  Route  :  Tbansvhrbb  Incibion.  A, 
Flap  containing  ekin.  ptalvsnia  and  doop  fascia :  B,  ateniomastoid;  C.  omohyoid ;  D,  scalenus  anticus 
covered  with  (ascia:  E.  pbrenic  nerve  bcncath  fascia;  K,  Iranaversalu!  coli  ar(ery:  G,  inferior  thyroid 
artery,  through  Blit  iu  fascia;  H,  claviclc. 

artery  can  be  seen  and  felt  behind  a  tliiii  lavor  of  fascia  just  intenial  to  the 
mesial  border  of  the  muscle.  The  fascia  is  opened  and  the  artcry  ia  raiaed  witb 
an  aneurysm  needle  and  ligatcd  with  chromie  catgiit,  Extreme  čare  ia  neces- 
8ary  in  thia  step  becanse  the  wall  of  the  artery  is  thin  and  eaBily  torn ;  more- 
over,  the  depth  of  the  wound  renders  the  control  of  heninrrhage  difficult.  The 
wound  ia  elosed  without  drainage,  iinless  there  is  a  prohability  of  hemorrhage, 
in  which  caae  a  mbber  tiaaue  drain  slioiild  bc  inserted.  The  operation  can  be 
perfonned,  with  practically  no  suffering,  undcr  local  anestheaia. 

ENITOLEATION 

The  part  containing  the  nodiile  or  iiodnles  is  freelv  exposed  by  a  transverse 
incision  folloiving  the  method  doscribed  imdor  the  teehnic  of  eKcision,  lio- 
traction  or  section  of  the  depreasors  of  the  hyoid  is  elccted  according  to  the  re- 
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quirement8  of  tlie  čase,  depeii«iinR  iipon  the  sizc,  position  and  number  o£  the 
adeaomata  or  cjsts  to  be  rciaoved.  The  glaiid  baving  been  exposed,  the  surgical 
capsule  is  iiicised,  any  veins  eiieoiiiitered  beiiiff  carcfiilly  clamped  and  ligated. 
The  trne  capsule  and  tisenc  of  the  thjroid  ovcrlying  the  nodule  are  incised  until 
the  nodule  is  reached.  The  woiiiid  in  the  gland  is  then  stretched,  rather  than 
cut,  to  an  appropnate  8i?e  hv  miiertina;  and  openmi;  an  instrument  such  as  seis- 
sors.  The  nodule  is  carefullv  ahelled  ont  with  an  enucleator  or  the  finger. 
Deep  niattresa  sutures  of  catgiit  aro  then  maerted  to  approximate  the  sides  of 
the  space  and  control  oo7mg  Drainage  shouid  be  provided  if  there  is  a  large 
area  of  raw  tissue  or  a  probibihtj  of  hemorrhage      The  drain  may  be  gauze, 
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"eigarctte"  or  preferablv  a  tube  with  rublK.T  tiasue  as  dcscribed  ou  page  305. 
The  wouiid  is  eloscd  in  the  samo  inaniier  as  in  excision.  The  procedure  is  not 
devoid  of  dangor  chiorty  by  reason  of  hemorrhage,  \vhidi  inay  be  imincdiate  or 
8ccondary.    The  inetbod  is  ouly  appticable  to  nodular  and  cyatic  goitera. 

EXENTEBATIOH 

Expoao  as  in  emicleation.  The  nodule  is  incisoti  and  the  contcnts  tumed  out 
with  the  finger  or  with  an  instrument,  sucb  as  an  enucleator  or  cnret,  and  tbo 
wound  drained.    Spccific  detaiis  are  givcn  under  intrathoracic  goiter,  page  314. 


AOOESSOBV  OR  ABERRANT  THTROIDS 

Lingual  Thjrroid  {Lingual  Goiter).— Tlivroid  tissue  occasionallv  occurs  in 
the  postcrior  third  <if  the  tonguc.     It  inuy  represeut  an  acce38ory  thyroid  or  a 
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misplaced  gland,  of  nonnal  or  pathologic  structure,  which  has  developed  iu  a 
high  position  as  a  result  of  an  undescended  stalk.  Cliiiically  it  prcsents  as  a 
smooth,  rounded,  elastic,  8low-growing,  painless  tumor  beneath  the  miicous 
membrane  near  the  base  of  the  tongue.  It  projects  upward  and  backward  be- 
tween  the  pillars  of  the  fauees  and  may  obstnict  the  pharynx  to  a  variable  de- 
gree,  causing  difficulty  in  swallowing,  respiration  and  phonation,  though  the 
Bymptoms  are  not  as  a  rule  marked.  The  tumor  may  also  be  evident  as  a  bulg- 
ing  beneath  the  chin.  Removal  of  the  tissue  is  indicated  if  there  is  discomfort, 
sudden  or  rapid  increase  in  size  or  interference  with  deglutition,  respiration  or 
speech.  But  a  benign  growth  should  not  be  wholly  removed  unless  there  is 
assurance  of  the  exi8tenee  of  thyroid  tissue  elsewhere.  In  čase  of  doubt,  an 
incision  should  be  made  to  demonstrate  the  presence  or  absence  of  a  gland  in 
the  normal  position ;  if  none  is  present,  the  lingual  thyroid  should  not  be  oper- 
ated  upon  unless  the  symptoms  are  urgent,  in  which  ease  only  a  resection  should 
be  made.  If  the  tumor  is  malignant  the  entire  mass  should  be  removed  by 
radical  operation. 

OPEBATION. — The  growth  may  be  removed  from  within  the  mouth  or  from 
beneath  the  chin.  The  latter  appears  from  reports  of  cascs  to  be  rather  more 
Batisfactory  by  reason  of  easier  exposure  and  greater  facility  in  the  control  of 
hemorrhage.  However,  the  method  elected  must  be  based  upon  the  conditions 
of  the  čase. 

ExTERNAL  Opeeation. — An  incision  is  made  in  the  mid  line  from  the  chin 
to  the  hyoid  bone  and  is  deepened  until  the  mylohyoid  is  divided ;  the  underly- 
ing  muscles  are  then  separated  and  the  capsule  of  the  tumor  exposed.  The  pro- 
cedure at  this  stage  is  simplified  by  downward  pressure  upon  the  mass  by  a  fin- 
ger  in  the  mouth.  The  capsule  is  incised  and  the  tumor  enucleated,  Consid- 
erable  bleeding  is  said  to  occur.  The  mucous  membrane  is  often  opened.  Tem- 
porary  packiiig  and  ligatures  control  the  bleeding.  Deep  sutures  of  catgut  are 
inserted  and  drainage  instituted  if  bleeding  is  not  controlled  or  the  mucous 
membrane  opened. 

Internal  Operation. — The  tongue  is  drawn  well  forward  by  suture-trac- 
tor,  the  jaws  are  widely  opened  with  a  gag,  and  a  median  incision  is  made  over 
the  tumor,  which  is  enucleated  with  the  finger. 

Intrathoracic  Goiters. — These  may  be  solid  or  cvstic;  they  may  develop 
from  the  thyroid,  to  which  they  remain  attached  by  a  stalk  of  variable  size,  or 
they  may  develop  independently,  presumably  in  an  accessory  thyroid,  and  be 
entirely  separated  from  the  gland.  Prior  to  the  development  of  pressure  8ymp- 
toms  an  intrathoracic  tumor  or  cy8t  may  be  readily  overlooked  both  before  or 
even  during  operation.  Pressure  svmptoras,  when  they  have  once  begun,  in- 
crease slowly  but  progressively  and  are  likely  to  reach  a  serious  degree  of 
dyspnea  by  reason  of  the  confined  position  of  the  growth  rather  than  its  size. 

TBEATMENT. — lleliof  of  pressure  is  imperative ;  but,  on  account  of  the  in- 
accessibility  of  the  gro\vtli,  complete  cxtracapsnlar  removal  can  rarelj  be  car- 
jied  out  witb  safety.     If  extracapsular  removal  is  not  feasible  a  solid  growth 
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should  bo  treated  by  exenteration,  that  is,  it  is  incised  and  its  contents  tumed 
out  from  withiii  the  capsiile.  The  removal  of  the  tissue  is  made  with  finger  or 
instiument,  the  tissue  being  removed  either  as  a  \vhole  or  piecemeal.  The  cavity 
may  be  packed  loo8ely  with  gauze  whieh  is  gradually  removed  or,  as  Mayo  sug- 
gests^  a  small  drain  may  be  inserted  and  removed  in  aboiit  24  hours.  He  argues 
that  an  uninfeeted  blood  clot  is  thus  obtained  and  a  persistent  sinus  avoided. 
A  cy8t  should  be  incised,  its  wall  sutured  to  the  skin  and  drainage  introduced. 
Theae  procedures  relieve  pressure  symptoms  immediately.  The  eavity  rap- 
idly  diminishes  in  size  and,  as  a  rule,  the  sinus  closes  within  a  few  months 
(Martin). 

Lateral  Acce88ory  or  Aberrant  Thyroid. — Masses  of  thvroid  tissue  not  con- 
nected  with  the  thyroid  gland  may  occur  in  other  situations  than  the  tongue  and 
mediastinum.  Their  most  frequent  sites  have  becn  described  under  anatomy. 
A  lateral  acce8sory  or  aberrant  thyroid  may  call  for  opera  ti  ve  intervention  for 
cy8tic,  benign  solid,  or  malignant  growth8.  The  tumor  oceurs  most  frequently 
beneath  the  sternomastoid  muscle  but  projects  into  the  lower  part  of  the  an- 
terior  triangle  of  the  neck.  Operative  procedures  depend  upon  the  size  and  posi- 
tion  of  the  tumor.  The  incision,  if  possible,  should  be  transverse  in  a  natural 
crease  of  the  skin,  but  for  large  or  malignant  growths  it  should  be  oblique 
along  the  anterior  border  of  the  sternomastoid.  The  mass  may  be  readily  ex- 
posed,  dissected  free  and  removed,  after  ligation  of  its  vessels  (Schrager, 
Cu8hway). 

I  presented  a  čase  of  carcinoma  of  an  acces8ory  thyroid  before  the  New 
York  Surgical  Society,  1910. 


The  patient  wa8  a  woman,  46  jcars  old.  For  3  years  she  had  noticed  a  swclling 
on  the  left  side  of  the  neck  whicli  had  gradually  increased  in  size.  At  the  tirne 
of  admission  to  the  New  York  Hospital  she  had  pains  of  great  severity  in  the  left 
shoulder.    She  had  lost  about  30  pounds  in  weight. 

On  the  left  side  corresponditig  approxiinately  to  the  lower  %  of  the  sternomas- 
toid muscle,  there  wa8  a  8welling  about  3^^  inches  in  diameter.  The  8welling,  which 
lay  in  part  beneath  the  sternomastoid  muscle,  wa8  hard,  8lightly  nodular,  and  some- 
what  movable,  but  did  not  move  during  deglutition. 

Operation  by  Dr.  IIartley.  The  mass  wa8  exposed  by  an  incision  along  the 
anterior  margin  of  the  sternomastoid.  The  internal  jugular  crossed  it  vertically, 
and  wa8  ligated  above  and  below ;  the  omohyoid  also  crossed  it,  and  was  divided.  The 
mass  wa8  then  readily  enucleated,  after  ligating  several  large  nutrient  vessels.  The 
carotid  lay  posterior  to  the  growth,  the  sternohyoid  and  8temothyroid  mesial  to  it. 
On  lifting  these,  the  whole  of  an  apparently  normal  thyroid  gland,  with  isthmus  and 
pyramidal  lobe,  was  exposed.     The  patient  made  an  uneventful  operative  recovery. 

Keport  on  speciraen,  made  by  Dr.  Elser.  The  specimen  consisted  of  an  aberrant 
thyroid  gland,  oval  in  shape,  measuring  9.5  cm.  in  length,  5.5  cm.  in  breadth,  and 
5  cm.  in  thickness.  The  mass  was  covered  on  the  outside  by  connective  tissue  mem- 
brane, through  which  numerous  large,  vascular  channels  were  dispersed. 

Microscopical  examination  rcvealod  the  typical  histolocfy  of  papillary  adenocar- 
činoma.  Microscopical  examination  of  the  lymph-nodcs  rcvoaled  extensive  metastatic 
deposits.    Practically  aH  the  lymphoid  tissue  had  been  replaced  by  tumor  growtL 
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INFLAMMATION  OF  THE  THYROID 

Acuto  inflammation  of  the  thyroid  gland  is  one  of  the  least  common  affec- 
tions  of  the  gland.  An  acute  inflammation  mav  occur  in  a  noimal  or  a  goitrous 
gland.  The  former  is  known  as  thjjroidiiis,  the  latter  as  strumitis,  The  condi- 
tion  may  develop  with  no  apparent  exciting  cause,  but  ii8ually  occurs  in  the 
course  of  an  acute  febrile  disease.  In  acute  inflammations  of  the  thyroid  both 
sidos  are  usuallj  affected  but  one  side  more  than  the  other.  The  procesa  may 
result  in  resolution,  in  suppuration  or  in  gangrene.  It  is  said  that  thyroiditis 
associated  \vith  mumps,  influenza,  malaria,  rhcumatism,  and  tonsillitis  usually 
resolves;  and  when  associated  with  pneumonia,  puerperal  fever,  the  majority 
of  typhoid  cases,  diphtheria  and  erysipelas,  suppuration  usually  occurs.  Gan- 
grene is  rare.  When  resolution  occurs,  the  average  duration  is  14  dayB,  the 
swelling  reaching  the  maximum  on  the  third  or  fourth  day.  When  suppura- 
tion occurs,  on  account  of  the  resistance  of  the  capsule  the  pus  may  burrow  in 
any  direction  and  may  perforate  into  the  trachea  or  esophagus  or  penetrate  into 
the  mediastinum.  The  prognosis  in  non-suppurative  cases  is  good  as  to  life  and 
return  of  the  gland  to  normah  In  suppurative  cases  the  prognosis  is  not  so 
good;  of  41  cases,  9  died,  22  per  cent.  (Robertson).  In  the  gangrenous  variety 
the  Outlook  is  very  poor;  of  9  cases  ali  were  fatal  (Richardson,  Kobertson). 

Treatment. — Prior  to  suppuration,  thyroiditis  should  be  treated  by  wet 
dressing,  ice  bag,  etc,  with  appropriate  treatment  of  the  associated  disease. 
Suppuration  demands  immediate  incision  and  drainage.  A  transverso  incision, 
corresponding  to  a  natural  crease  of  the  skin,  should  be  used  if  possiblo.  The 
dissection  often  must  be  carried  to  a  considerable  depth  before  the  pus  is 
reached.  On  incising  and  draining  absccsses  of  the  thvroid,  it  has  been  found 
that  they  are  prone  to  bleed  freely.  Kocher  recommends  complete  extirpation 
of  the  diseased  part.  Tliis  procedure  is  doubtless  preferable  in  cases  of  stru- 
mitis but  is  somewhat  heroic  in  cases  of  thyroiditis.  Tracheotomy  should  be 
resorted  to  for  dvspnea  onlv  as  a  last  resort. 

Chronic  (Woody)  Thyroiditis. — An  unusual  form  of  chronic  thyroiditis  has 
been  described.  The  reader  is  referred  to  Keidel,  who,  in  1896,  first  described 
the  lesion,  and  to  Murrav  and  Southern  for  a  čase  report. 


TUBERCULOSIS  OF  THE  THYROID 

Tuberculosis  of  the  thvroid  gland  is  almost  always  secondary  to  tuberculous 
lesions  elsewhere;  extrcmely  few  cases  of  primary  tuberculosis  of  tho  thyroid 
have  been  reported. 

Secondarv  tuberculosis  of  the  thvroid  mav  be  divided  into  2  classes:  the 
chronic  type  with  caseous  nodules  or  abscess  formation,  and  the  acute  miliary 
type. 
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Chiari,  in  100  aiitopsies  on  tuberciiloiis  paticnts,  found  tiiberciilosis  of 
the  thyroid  7  times;  caseons  nodules  4  times  (iii  00  chronic  tuberciilous  cases), 
and  niiliary  tubercies  3  times  (in  4  acute  niiliarv  cases). 

In  the  aeute  miliary  type  tubercies  are  found  in  the  thyroid  at  autopsy, 
having  given  no  signs  during  life.  The  chronic  tvpe  inay  give  no  symptoms 
other  than  a  nodular  enlargeraent  of  the  thvroid,  which  usually  leads  to  a  diag- 
nosis  of  goiter.  If  operation  is  perfonned  the  true  condition  is,  as  a  rule,  first 
reeognized  when  the  gland  is  exposed.  If  ear]y  operation  is  not  undertaken,  an 
abscess  usually  develops  and  may  perforate  into  one  of  the  neighboring  struc- 
tures.  Rolleston  reports  a  čase  whicli  perforated  into  the  csophagus,  although 
it  had  given  rise  to  no  subjective  syinptom8.  If  the  nodules  increase  sufBciently 
in  size  they  niay  cause  symptoms  of  compression. 

Treatment. — If  the  condition  is  first  reeognized  after  exposing  the  gland, 
complete  excision  of  the  part  containing  the  tuberculous  foci  is  indicated,  pro- 
vided  other  tuberculous  lesions  are  not  far  advanced  and  provided  the  operation 
will  not  sacrifice  a  dangerous  amount  of  the  gland.  Abscess  fonnation  de- 
mands  early  drainage  to  avoid  perforation  into  adjacent  structures. 


MALIONANT  OROWTHS  OF  THE  THYROID 

Malignant  growths  of  the  thyroid  gland  are  rare.  They  usually  develop  in 
a  goitrous  gland  but  occasionallv  originatc  in  a  nonnal  ghind.  Both  carcinoma 
and  sarcoma  occur,  carcinoma  being  the  more  frequent. 

Carcinoma. — Carcinoma  presents  2  groups  (Marine  and  Lenhart)  ;  one 
in  which  the  growth  follows  the  general  characteristics  of  fetal  thvroid  and  one 
in  which  the  follicles  are  more  differentiated.  Some  specimens  of  the  second 
tvpe  present  a  structure  which  has  been  designated  "papillarv  cvstic  carci- 
noma." The  histological  diagnoais  of  carcinoma  of  the  thvroid  is  said  to  be 
difficult  in  many  cases,  a  feature  which  should  be  remembered  when  a  frozen 
section  diagnosis  is  called  for. 

"In  the  majority  of  cases  the  tumor,  from  its  point  of  origin,  infiltrates  one 
entire  lobe  of  the  thvroid  and  mav  extend  across  the  isthmus  to  the  other  lobe, 
but  extracapsular  grovvth  is  dclaved  for  some  time.  The  capsule  finallv  becomes 
perforated  by  the  growing  tumor,  but  only  at  a  single  point  at  first  and  not 
diffu8ely"  (Miiller  and  Spoese).  The  trachea  and  othor  structures  are  fre- 
quently  infiltrated,  and  cvcn  penetrated,  ratlier  than  displaccd  to  a  marked  dd- 
gree.  The  great  voss(*]s  are  ofton  surroundcnl  bv  tlio  grovvtli.  A  malignant  tu- 
mor may  not  be  fixod  to  tlie  surrounding  tissucs  to  such  an  oxtent  as  to  inter- 
fere  with  the  movonient  of  the  thvroid  in  dc^dutition  inul  v(»t  niav  bo  so  tinnlv 
attached  to  the  trachea  as  to  be  inseparable  froni  it.  Such  \vas  tlie  conditicm  in  a 
čase  reported  bv  ]\rcver. 

Distant  metastascs  occur  tlirouuli  tho  blood-vcsscls  \vith  relativc  frequency. 
Motastases  occur  most  fre(iuently  in  tlic  1m)iu's  and  are  ofton  solitarv  and  slow 
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growing.    Secondarj  growths  in  the  viscera  are  next  in  f requency.    Metastases 
raay  occiir  wliile  the  original  tumor  is  of  small  size. 

STMPTOMS  AND  DIAGNOSIS. — The  patient  is  iisuallj  over  40  year8  of  age ; 
the  thyroid,  which  is  as  a  rule  the  seat  of  a  goiter,  increases  in  size  compara- 
tively  8uddenly  and  rapidly  and  is  U8ually  nodular,  hard  and  painful.  Paraly- 
sis  of  the  recurrent  laryngeal  nerve  is  relatively  frequent.  The  neighboring 
lymph-node8  become  enlarged,  but  this  feature  offers  little  aid  in  diagnosis  since 
the  character  of  the  thyroid  tumor  is  U8ually  recognized  before  they  are  en- 
larged; moreover,  the  nodes  first  involved  are  frequently  inaccessible,  lying 
deeply  either  at  the  root  of  the  neck  or  within  the  mediastinum.  Metastases  in 
the  bones  may  be  the  first  sign  of  a  malignant  growth  of  the  thyroid* 

OPEBATIVE  TEEATMENT. — Success  depends  upon  ear]y  diagnosis  and  early 
operation.  Some  surgeons  recommend  complete  thyroidectomy,  but  the  ma- 
jority,  among  others  Berry,  consider  that  complete  extirpation  of  the  gland 
is  rarelv  desirable  because,  if  both  lobes  are  involved,  the  tumor  is  U8ually  so 
firmly  attached  to  the  trachea  that  it  cannot  be  8atisfactorily  removed. 

Extensive  involvement  of  adjacent  structures,  such  as  the  great  vessels, 
esophagus,  trachea,  larynx,  or  pharynx,  and  extension  into  the  thorax  contra- 
indicate  operation.  In  slight  involvement  of  adjacent  structures  "the  eztent  of 
the  operation  must  depend  upon  the  operator's  judgment"  (Kocher),  Success* 
ful  excisions  of  portions  of  the  walls  of  the  trachea  and  esophagus  have  been 
performed ;  if  the  lymph-nodes  appear  to  be  involved,  they  should  be  removed 
in  a  mass  dissection.  Kocher  does  not  consider  that  a  single  bone  metastasis  is  a 
contra-indication  to  operation  because  it  is  often  solitary,  of  8low  growth,  and 
may  occur  before  the  primary  growth  is  exten8ive.  He  advises  excision  of  the 
bone  metastasis  and  operation  upon  the  gland  if  the  condition  of  the  patient 
and  the  extent  of  the  growth  warrant  the  operation. 

PEOGNOSIS. — If  the  growth  is  limited  to  one  lobe,  if  the  capsule  has  not  been 
penetrated,  and  if  there  is  no  evidence  of  lymphatic  involvement  or  other  metas- 
tases, the  prognosis  is  relatively  good,  according  to  Kocher.  Recurrences  are 
usually  local.  The  papillary  cystic  type  of  carcinoma  offers  the  best  prognosis. 
Eecurrence  in  this  type  is  usually  late  and  of  8low  growth. 

If  the  growth  has  extended  beyond  the  capsule  and  involves  adjacent  struc- 
tures, or  if  there  are  metastases  other  than  a  8olitary  bone  metastasis,  operation 
is  unlikely  to  effect  a  cure. 

PALLIATIVE  TREATMENT. — In  advanccd  cases  in  which  a  radical  opera- 
tion is  contra-indicated,  pressure  8ymptoms,  of  which  the  most  frequent  and 
serious  is  dvspnea,  may  demand  relief.  Tracheotomy,  exci8ion  of  part  of  the 
growth,  and  division  of  the  isthmus  are  the  procedures  to  be  considered.  Of 
these,  resection  is  to  be  preferred.  Tracheotomv  is  frequently  extremely  diffi- 
cult  in  this  class  of  čase  because  of  the  size  and  position  of  the  growth,  the  large 
size  of  the  veins,  and  at  times  the  displacemont  of  the  trachea.  It  may,  how- 
ever,  be  the  onlv  practical  means  of  relieving  the  dyspnea.  When  tracheotomv 
is  indicated,  it  is  sometimes  necessary  to  make  the  incision  directly  through 
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the  tumor ;  under  such  conditions  Konig^s  long  flexible  silver  tracheotomj  tube 
maj  be  used  advantageouslj.  Division  of  the  isthmus  is  not  likelj  to  prove 
eflfective. 

Sarcoma. — Sarcoraa  is  even  less  frequent  than  carcinoma.  Clinicallj  the  2 
conditions  cannot  be  differentiated.  The  general  rule  that  sarcoma  occurs  in 
younger  individuals  than  carcinoma  has  no  significance  in  thyroid  growth8. 
"Sarcoma  mav  be  disseminated  through  the  lymphatic  channels  with  greater 
frequency  than  is  the  usual  rule"  (Miiller  and  Speese).  The  details  of  opera- 
tive  treatment  discussed  under  carcinoma  apply  in  general  to  sarcoma. 


DEFICIENCY  OF  TH7B0ID  AND  PABATHTBOID  SECBETION 

Various  clinical  manifestations  have  been  ascribed  to  deficiency  of  thyroid 
or  parathyroid  secretion ;  in  some  the  relationship  has  been  proved,  in  others  it 
is  hypothetical.  Of  these  conditions  the  ones  which  should  be  dwelt  on  f rom  a 
surgical  standpoint  are  postoperative  tetany  and  cachexia  strumipriva. 

TETANIA   PABATHYBEOPBIVA    AND    GACHEXIA    STBUMIPBIVA 

Appreciation  of  the  significance  of  tetania  parathyreopriva  and  cachexia 
strumipriva  is  vital  to  the  surgeon.  Only  a  realization  of  the  seriousness  of 
these  conditions  can  lead  to  persistent  and  effective  efforts  in  the  direction  of 
prophylaxi8,  of  which  the  importance  cannot  be  too  strongly  emphasized.  Al- 
though  these  coraplications  of  thyroid  operations  are  rare,  a  fairly  extensive 
analysi8  of  them  is  essential  in  connection  with  the  study  of  the  surgory  of  the 
thyToid  gland. 

General  Considerations. — The  occurrence  of  tetany  after  operations  on  the 
thyroid  gland  was  first  recognized  by  Wei8s  in  1880.  About  three  years  later 
Kocher  and  Reverdin  called  attention  to  the  condition  since  known  as  cachexia 
strumipriva.  This  was  shown  by  Kocher  to  be  a  frequent  sequel  to  complete 
thyroidectomy.  The  2  diseases,  tetanv  and  cachexia  strumipriva,  were  regarded 
for  a  considerable  time  as  diiferent  phases  of  one  condition  which  wa8  sup- 
posed  to  be  dependent  upon  functional  insufficiency  of  the  thyroid  gland. 

Schiff,  in  1884,  showed  that  certain  animals,.  notably  cats  and  dogs,  regu- 
larly  died  after  complete  removal  of  the  thyroid.  In  con8equence  of  the 
dire  effects  which  were  thus  noted  experimentally  as  well  as  clinically  after 
complete  thyroidectomy,  it  became  a  surgical  mandate  that  part  of  the  organ 
should  be  spared  in  goiter  operations.  This  precept,  which  wa8  fathered  by 
Kocher,  has  prevailed  up  to  the  present  time  and  its  practice  accounts  for  the 
relative  infrequency  of  cachexia  strumipriva,  also  indirectly  of  postoperative 
tetany. 

In  animal  experimentation  a  perplexing  inconsi8tency  prevailed  by  reason 
of  the  fact  that  total  thyroidectomy  in  carnivora  was  followed  by  fatal  tetany, 
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whereas  in  herbivora  it  wa8  followed  by  the  more  protracted  cachexia  stnimi- 
priva  witli  no  evidence  of  tetanj.  Gley,  in  1891,  explained  the  peculiar  dif- 
ference  in  the  reactions  of  these  2  classes  of  animals  to  the  removal  of  the 
thjroid.  He  called  attention  to  the  existence  in  the  rabbit  of  2  isolated  bodies, 
the  extemal  parathyroids,  and  demonstrated  that  the  removal  of  these  together 
with  the  thyroid  produeed  the  same  effects  as  complete  thyroidectomy  in  other 
animals. 

The  first  practical  step  toward  ascribing  to  the  parathyroid8  an  independent 
potency  resulted  from  the  work  of  Vassale  and  Generali,  1896.  They  demon- 
strated by  striking  experiments  that,  the  thyroid  being  preserved,  removal  of 
the  4  parathyroids  led  to  fatal  tetany;  while  no  tetany  resulted  from  the  re- 
moval of  the  thyroid  if  the  parathyroids  were  left. 

It  has  been  urged  by  numerons  experimenters  that  the  inten8ity  of  the 
tetany  stands  roughly  in  inverse  ratio  to  the  nnmber  of  healthy  parathyroid9 
retained  by  the  animal.  But  this  rule  is  certainly  far  from  absolute,  for  some- 
times  the  presence  of  1  parathvroid  is  siifficient  to  prevent  the  8ymptoms  of 
tetany,  while  in  other  cases  2  of  the  organs  are  ncee8sary  (Erdheim). 

Thyroidectomy  alone,  espeeially  in  yonng  animals,  gives  rise  to  troubles  of 
nutrition.  The  animals  remain  undersized,  tlieir  behavior  is  altered  and  sliig- 
gish,  the  skin  becomes  thick  and  edcmatoiis,  and  the  hair  coarse.  These  changes 
begin  in  less  than  a  month  after  the  operation.  On  the  other  liand,  parathyroid- 
ectomy  produces  a  more  rapid  onset  of  symptoms.  These  iriclude  fibrillary 
twitchings,  tremors,  local  or  general  contractions  (tonie  or  clonic),  convulsions, 
dyspnea,  tachycardia,  ptyalism,  thirst,  vomiting,  diarrhea,  general  weakness, 
and  prostration.  The  results  of  the  long  series  of  animal  experimentation  bear- 
ing  on  tetany  have  been  corroborated  by  significant  findings  of  Erdheim, 
Pineles,  and  others  in  man. 

In  a  word,  cachexia  strumipriva  or  operative  myxedema,  which  is  a  disturbance 
of  metabolism,  is  unquestionably  due  to  removal  of  the  thyroid.  Postoperative 
tetany,  which  is  a  convulsive  disturbance  suggestive  of  a  toxemia,  is  regarded  by 
almost  ali  observers  as  due  to  an  in8ufficiency  of  parathyroid  activity  resulting  either 
from  removal  of  the  parathyroids  or  impairment  of  their  functional  eapacity  by 
injury  to  or  interference  with  their  blood  8upply. 

As  Jeandelize  snmmarized  (1903),  the  thvroid  and  parathyroid8  are  dif- 
ferent  organs ;  the  results  of  ablation  of  the  2  are  not  the  same ;  physiologically 
the  2  organs  are  eorrelated,  yct  neither  ean  assume  the  functions  of  both, 

Pineles  analvzed  13  cases  of  tetanv  (1904)  following  partial  thvroideetomy. 
Six  had  undergone  extirpation  of  both  lobes,  3  extirpation  of  1  lobe  and  isth- 
mus,  in  4  onlv  the  upper  portion  of  1  lateral  lobe  had  been  left.  On  the  basis 
of  these  cases  he  emphasized  the  f act  that  tetany  is  most  likely  to  follove  a  partial 
thyroidectomy  in  cases  in  which  only  the  isthmus  or  upper  parts  of  the  lateral 
lobes  are  left,  because  such  procedures  favor  extirpation  of  or  injnry  to  the 
parathyroids. 
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niiutrative  Cases. — Two  cases  of  tetany  following  operations  for  recurrent 
goiter  have  come  iinder  iny  observation,  the  first  in  iny  owii  service,  tlie  second 
in  that  of  a  colleague.  These  cases  will  be  brieflj  reviewed  because  they  give  a 
live  and,  for  the  purpose  of  this  article,  a  sufficient  elaboration  of  the  features 
which  are  of  practical  importance  to  the  surgeon,  naniely,  the  symptonis,  course, 
and  diagnosis  of  the  condition. 

ČASE  1 — April,  1906,  French  Hospital,  seamstress,  Swiss,  33  years  of  age.  In 
1903  the  patient  sufFered  from  marked  djspnea  and  dysphagia.  Previous  to  that, 
there  had  developed  a  large  goiter.  The  left  lobe  of  the  thyroid  wa8  removed  by 
another  surgeon.  During  the  second  year  after  operation  a  swelling  developed  in 
the  mid  line  and  dyspnea  and  dysphagia  recurred,  increasing  to  such  degree  that 
operation  became  imperative. 

In  March,  1906,  I  operated  under  ether  anesthesia.  In  the  region  of  the  isthmus 
there  wa8  a  round,  smooth  mass,  about  2%  in.  in  diameter,  which  was  bound  down 
by  cicatricial  tissue;  it  extended  downward  behind  the  sternum  and  compressed  the 
trachea.  The  left  lobe  of  the  thyroid  was  absent.  Before  any  tissue  wa8  removed  the 
right  lobe  was  thoroughly  expo8ed  and  found  to  be  of  normal  size,  appearance  and 
consi8tency.  In  removing  the  mass,  the  thyroid  gland  was  clamped  at  the  junction 
of  the  isthmus  and  the  right  lobe,  and  cut  across  as  close  to  the  tumor  as  possible. 
Before  doing  this  it  was  found  nece8sary  to  ligate  the  inferior  thyroid  artery  which 
ran  close  to  the  mass.  The  whole  of  the  right  lobe,  except  a  small  part  which  lay 
close  to  the  isthmus,  was  left. 

Postcperative  Course. — The  healing  of  the  wound  was  uneventful.  On  the  fourth 
day  after  operation,  tetanic  contractures  occurred  in  both  hands,  which  assumed  an 
attitude  similar  to  that  produced  by  stimulation  of  the  ulnar  nerve.  The  spasm  was 
accompanied  by  cramp-like  pains.  This  condition  was  present  whenever  the  patient 
was  seen  during  the  next  24  hours,  when  cramps  in  the  feet  and  calves  also  occurred, 
together  with   forcible  plantar   flexion   of  both  feet   lasting   for   about   5   minutes. 

For  13  months  the  patient  presented  the  typical  clinical  features  of  tetany.  The 
most  conspicuous  8ymptoms  were  bilateral  and  symmetrical  contractions  of  the  flexor 
muscles  of  the  hands,  wri8ts  and  feet,  as  previously  described,  preceded  and  accom- 
panied by  cramp-like  pains  in  the  affected  parts.  At  times  the  contractures  werc 
more  generalized.  For  several  weeks  there  was  marked  edema  of  the  left  wri8t  and 
hand,  and  redness  over  the  knuckles.  During  the  whole  period  Chvo8tek's  and  Trous- 
8eau's  signs  were  present  and  typical.  Thus,  the  facial  muscles  contracted  rapidly 
to  mechanical  irritation  by  tapping  over  the  facial  nerve  (Chvostek) ;  and  the  usual 
contractures  of  the  hands  were  brought  on  in  about  V2  to  3  minutes  by  steady  pres- 
sure  on  the  nerves  and  vessels  of  the  arm  (Trousseau).  In  the  latter  test,  cramp-like 
pains  regularly  preceded  the  spasm  which  developed  gradually  and  not  suddenly.  Con- 
tractures also  resulted  from  mak  ing  the  sciatic  nerve  tense  (leg  phenomenon).  Simi- 
larly,  contractures  occurred  as  a  result  of  putting  the  nerves  of  the  brachial  plexus  on 
the  stretch  (arm  phenomenon).  The  contracted  muscles  were  always  board-like  to 
the  touch. 

The  above  symptoms  occurred  in  attacks  at  variable  intervala.  During  the  first 
6  weeks  and  the  last  3  months  of  the  disease,  there  wero  from  1  to  5  attaoks  almost 
every  day.  Tho  duration  was  from  several  minutes  to  several  hours.  During  the 
intorvening  months  the  patient  was  not  under  observation ;  the  attacks,  however, 
rendered  any   work   impossible. 

The  attacks  of  tetanic  spasms  gradually  coased;  Chvostok's  and  Trousseau's  testa 
and  the  leg  and  arm  phenomena  became  loss  marked,  and  finally  elicited  no  responses. 
22  B 
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As  therapeutic  measures,  varioiis  tliyToid  and  parathyroid  preparations  were  ad- 
ministered  by  mouth  and  liypodermatically,  and  5  parathjrroida  were  implanted  sub- 
cutaneously.  These  were  removed  a8eptically,  immediately  after  death,  from  3  acci- 
dent  eases,  put  at  once  into  ascitic  £uid,  and  implanted  as  soon  as  possible  into 
Bubcutaneous  tissues/ 

The  improvement  in  the  8ymptoms  and  disappearance  of  the  tests  for  tetany  were 
coincident  with  the  repeated  administration  of  Beebe'8  nucleoproteid  in  large  doscs 
hypodermatically,  and  occurred  from  4  to  6  weeks  after  the  first  implantation.  No 
effect  could  be  attributed  to  other  therapeutic  measures. 

The  occurrence  of  tetanj  in  this  čase  Tnay  be  explained  as  follow8:  At  the 
first  operation  two  parathjroids  were  probably  removed  with  the  left  lobe  of 
the  thvroid.  Since  no  sjinptoms  occurred  iiiitil  after  the  second  operation,  thifl 
undoubtedlj  was  the  cause,  presumably  through  the  sacrifice  of  sufficient  para- 
thjroid  tissue  to  upset  the  functional  eqiulibrium  which  must  have  been  very 
Tinstable  as  a  resiilt  of  the  previons  operation.  It  is  not  possible  that  both  the 
remaining  parathyroids  were  sacrificcd,  for  in  that  čase  a  fatal  tetany  would 
iindoiibtedly  have  resnlted.  Since  no  parathyroid  tissue  could  be  found  in  the 
mass  removed,  it  is  probable  that  cither  the  iiiferior  parathyroid  of  the  right  side 
was  crushed  in  the  clamp,  or  that  the  blood  supply  of  one  or  both  of  the  parathy- 
roids  on  this  side  was  interfered  \vith  by  the  ligation  of  the  inferior  thyroid 
arterv. 

ČASE  n. — In  contrast  to  the  first  čase,  the  second  presented  a  short  course 
yet  it  afforded  an  opportunity  to  study  the  characteristic  diagnostic  featiires  of 
tetany,  which  are  dependent  upon  hyperirritabiHty  of  the  motor  nerves. 

The  patient  wa8  a  woll-developed  intelli^ent  woman  22  year8  of  agc,  who  had 
undergone  2  operations  for  goiter  in  Europe,  5  and  8  year8  previou8ly,  Her  general 
health  had  always  been  good  and  ncrvous  sy steni  normal.  On  February  1,  1912,  a 
third  operation  on  the  thyroid  gland  wa8  perforraed  by  another  surgeon,  The  right 
lobe  was  removed  in  toto,  only  the  isthmus  being  left.  Both  the  superior  and  inferior 
thyroid  artorios  of  the  right  sido  were  ligatod.  The  left  lobe  of  the  gland  had  evi- 
dently  been  excised  at  a  formcr  operation,  as  inspeetion  of  this  side  is  said  to  have 
revealed  no  evidence  of  thyroid  tissue.  Moroover  the  2  parathyroids  of  the  left  side 
presumably  had  been  removed,  otherwise  tetany  could  scarcely  have  followed  this 
third  operation.  The  healing  of  the  wound  was  uncomplicated.  Not  being  present 
at  the  operation,  we  were  unable  to  secure  the  tissue  removed  to  examine  it  for  para 
thyroid8.  The  pathologist's  rcport  stated  that  the  specimen  consisted  of  a  lobulated 
mass  which  revealed  the  picture  of  adenoma  of  the  thyroid. 

On  the  third  day  after  operation,  February  fourth,  tonic  contractures  occurred  with 
cramp-like  pains  in  the  fingers  and  hands,  which  aasumed  the  position  known  as  ae 
coucheur'8  hand.     Tbe  patient  also  had  cramp-like  pains  in  the  calves. 

On  the  fourth  day,  Fcl)ruary  fifth,  calcium  lactate  (36  grains)  wae  given  hypo- 
dermatically  at  2  p.  M.  There  were  tonic  contractures  of  the  fingers  of  the  left  hand 
with  cramp-like  pains  lasti ng  from  9  p.  m.  to  1  a.  m. 

We  saw  the  čase  for  the  first  time  at  noon  on  February  fifth  iind  made  clectrical  and 

^Thanks  are  dne  the  publishers  of  the  AnnnJs  of  8urg€ry  for  pcrmission  to  reproduce 
eitensivelj"  in  this  paper  parts  of  articles  and  čase  reports  which  have  appeared  in  that 
joumal. 


Fia.    ar,.— Ca»K    II.— Pl>«TnPEK*T[VF.    ■ 

sa  a  roflult  of  i'xtrfimp  nlHluPt.ion  rif  i 
f|pxion  ot  riKht  Tinit,  as  u  ri^ult  r.f  fci 
tractiou  of  ^le  fuot  ia  the  leg  plici 


ETANV.  A,  AriTi  phcrrimi-inin,  »liowiiia  pontrnHiirpu  ol  finBrrs 
m  wilh  cllmvf  pMpn<irxl.  U.  Ln«  plipii.iiiienon,  shoviiiiB  plani,,« 
•■\h\p  AuKion  nr  Iriiiik  upon  thiKli"  wil.h  ki]<!c  cKleiidud.  C.  Cnu- 
niuuua.    D.  PusUiperaiivc  myiii.-di'ma. 


DEFICIENCr    OF    SECRETION  323 

other  tests,  finding  an  astonishingly  marked  hjpcrsensitivenoss  of  the  motor  nerves  as 
indicated  by  Erb'8,  Troussoau'8,  Chvo8tek's  tests  and  the  leg  and  arm  phenomena.  The 
results  of  the  various  tests  on  this  and  sub8equent  days  are  given  with  the  diagram 
of  tlie  electrical  reactions  (Fig.  27).  Photographs  (Fig.  26,  A,  B,  C)  were  taken  in  the 
froe  intervala  to  8how  contractures  characteristic  of  the  arm  and  leg  tests.  On  Febru- 
iiry  8ixth,  calcium  lactate  (40  grains)  wa8  given  by  mouth  at  9  p.  M. 

Sixth  day,  February  seventh.  Implantation  of  a  parathyroid  removed  from  a  young 
male  in  an  opera  t  ion  for  simplc  goiter.  The  implant  was  placed  in  the  properitoneal 
tissue  behind  the  right  reetus  sheath. 

Seventh  day.  Forcible  contractures  with  severe  pains  in  the  parts  affected.  The 
elbows  were  flexed  at  a  right  angle;  wrists  and  fingers  were  also  forcibly  flexed  (ac- 
couchcur's  hand).    The  attack  oontinued  from  5  a.  m.  to  11  a.  m. 

No  further  attacks  of  tetany  were  notieed  up  to  the  tinie  of  the  patient's  discharge. 
Shortly  after  her  discharge  she  had  1  brief  attack  lasting  about  a  minute,  characterized 
by  pain  and  contractures  in  right  calf. 

Tho  woraan  subsequently  developed  8ymptonis  of  hypothyroidism  (Fig.  26,  D) 
with  dry  thick  skin,  duUness  of  mind,  etc,  and  was  put  upon  thyroid  therapy.  She 
lias  married  and  successfully  passed  through  a  pregnancy.  \Vlien  last  seen  (June, 
1914)  she  had  a  tumor  of  considerable  sizo  corresponding  to  the  isthmus  of  the  thyroid, 
her  general  condition  wa3  good  and  the  signs  of  hypothyroidism  had  for  the  most  part 
disappoared,  although  she  has  ceased  taking  thyroid  extract  (Pool  and  Turnure). 

DTAGNOSTIC  TESTS  OF  TETANT  BASED  ON  STUDIES  IN  ČASE  II— ELEC- 
TRICAL TESTS:  ERB^S  TEST. — Careful  and  repeated  electrical  tests  were 
niade  with  the  galvanic  currcnt,  thus  obtaining  an  accnrate  chart  (Fig.  27)  of 
tho  changes  of  excitability,  against  which  the  other  tests  could  be  checked.  By 
this  means  it  was  possible  to  coniparo  the  relative  sensitiveness  of  the  tests  for 
this  condition.  IIyperexcitability  of  the  motor  nerves  to  the  galvanic  current 
was  striking.  As  noted  in  tlie  chart,  the  most  significant  chan.^es  from  normal 
were  the  very  low  anodal  opening  and  cathodal  opening  currents  by  which  con- 
tractions  were  excited;  but  the  cathodal  closing  and  anodal  closing  currents 
wcre  likewise  abnormallv  low. 

Tlie  two  administrations  of  calcium  temporarily  lessened  the  hyperexcita- 
bility,  as  is  shoNvii  by  a  rise  from  1  to  4  milliamprTes  in  the  cathodal  opening 
current  necessary  to  cause  a  contraction.  Such  effects  are  in  keeping  with 
the  exporimental  findings  of  Voegtlin  and  MacCullum.  They  state  that  in 
(logs  injeetions  of  calcium  and  ]ikewise  of  strontium  or  magnesium  always  cause 
a  disappearance  of  the  symptoms  of  tetany,  and,  moreover,  greatly  lower  the 
excitability  of  the  nerves,  not  only  in  dogs  in  tctany,  but  even  in  normal  dogs. 
Therapeutically  they  considcr  calcium  the  best  drug  for  tctany,  but  do  not  favor 
its  subcutaneous  administration  bccause  of  its  irritating  local  eflFect  upon  the 
tisi»ues.  After  implantation  of  the  parathvroid  the  reactions  gradually  approxi- 
inated  normal ;  whether  this  was  a  coincidence  or  cause  and  effect  cannot  be 
stated. 

Tn  taking  the  electrical  reactions,  the  ulnar  nen^e  was  always  tested,  and  the 
external  popliteal  wa8  also  frequently  employed  as  a  check.  Individuals  not 
suflfering  from  tetany  vvere  tested  as  controls.    In  the  čase  of  the  ulnar  nerve  1 
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Fio.  27. — ^Eleotrical  RsAcnoNS  akd  Tsstb  in  Tstant.  Cabb  II.  Lines  indioate  excitabUity  ol 
ulnar  nerve.  X  in  diagram  indicates  excitability  of  eztemal  popUteal  nerve.  9a.  Tests  made  by 
Dr.  Wilcox  on  ninth  day  with  his  own  milliamp^remeter  to  check  our  results.  Xb.  At  2  milli- 
amp^res  the  current  became  too  painful  to  go  higher.  c.  Very  slight  response.  d.  Typioal  oon- 
tractures  occurred  in  2  minutes  in  right  foot,  with  severe  cramp-like  pains. 
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electrode  wa8  placed  over  the  nerve  just  above  the  internal  epicondvle  and  the 
other  on  an  indifferent  point  at  a  distance,  as  the  infraclavicular  region.  In 
the  caae  of  the  external  popliteal,  1  electrode  wa8  placed  on  the  nerve  behind  the 
head  of  the  fibula  and  the  other  on  the  abdomen.  Hyperexcitability  was  evi- 
denced  by  contracture  to  very  slight  stimuli,  K  C,  A  C,  A  O,  and  K  O  aH  being 
very  low.  The  patient's  responses  to  the  4  stimuli  were  constantly  below  the 
responses  of  the  controis  who  were  not  suffering  f rom  tetany.  The  most  marked 
and  significant  feature  was  the  low  K  O  currents.  A  cathodal  opening  current 
below  5  milliamperes  is  particularly  significant. 

Erb'8  test  is  undoubtedly  the  most  reliable  and  accurate  for  tetany.  It 
should  always  be  used  in  a  suspected  čase  since  it  gives  an  exact  indication  of 
the  motor  excitability  and  renders  it  possible  to  check  daily  changes  in  this  ex- 
citability,  thus  obtaining  a  real  index  of  the  progress  of  the  disease  and  the 
effect  of  therapeutic  measures. 

No  attempt  was  made  to  obtain  and  8tudy  tetanic  contractions  with  low 
currents,  first,  because  of  the  mental  unrest  and  physical  pain  which  are  likely 
to  ensue,  and,  second,  because  this  feature  appears  to  us  an  unnece8sary  refine- 
ment  since  the  electrical  hyperexcitability  is  already  established.  Tetanic  con- 
tractions, however,  at  times  resulted  from  very  low  currents. 

THE  LEG  PHENOMENON. — The  leg  phenomenon  was  first  described  by 
Pool  in  1907,  and  has  since  been  noted  by  Schlesinger  and  others.  For  this  test 
the  patient  is  placed  in  a  sitting  position  with  legs  fully  extended  upon  the 
thighs ;  the  trunk  is  forcibly  flexed  upon  the  thighs  by  pressure  exerted  between 
the  shoulders.  The  contractures  are  preceded  and  accompanied  by  pain,  which 
may  be  severe  enough  to  cause  the  patient  to  cry  out.  The  f eet  become  forcibly 
flexed  (plantar)  and  adducted,  assuming  a  position  of  marked  equinovarus. 
This  position  cannot  be  altered  by  passive  eflForts,  however  forcible.  The  mus- 
cles  of  the  calf  stand  out  conspicuously  and  become  board-like  to  the  touch.  The 
onset  of  pain  and  contractures  begins  from  about  40  seconds  to  2  minutes  after 
the  position  is  assumed.  The  pain  becomes  so  severe  in  a  short  time  as  to  make 
it  imperative  to  desist. 

The  leg  test,  like  Trous8eau'8  sign,  is  dependent  upon  the  hyperexcitability 
of  the  motor  nerves.  They  difFer  only  as  to  the  method  of  demonstrating  this 
hypercxcitability.  In  Trousseau's  test  the  nerve  is  compressed,  in  the  leg  test 
the  nerve  is  stretched.  From  the  experience  of  our  2  cases  it  would  appear  that 
the  leg  test  is  as  simple  of  application  as  Trousseau^s  sign  and  more  sensitive 
and  reliable.  In  the  second  čase  it  was  positive  after  Trousseau's  test  failed  to 
elicit  a  response.    Schlesinger  considers  the  leg  phenomenon  pathognomonic  of 

tetanv. 

THE  ARM  TEST. — The  arm  test  consists  in  putting  the  nerves  of  the  bra- 
chial  plexu8  on  the  stretch  by  elevating  the  arm  above  the  head  with  the  fore- 
arm  extended  (extreme  abduction).  The  characteristic  contractures  of  the 
fingers,  hand,  and  wrist  occur  with  pain,  as  in  the  leg  test.  This  test  was  like- 
wi8e  noted  in  my  first  čase.    It  appears  less  sensitive  than  Trousseau'8  sign  or 


326  THE    THTROID 

the  leg  test,  probablv  becaiise  it  is  not  as  easv  of  application.  Fiirther,  it  is 
difficult  to  avoid  pressure  over  the  ulnar  iierv-e  while  holding  the  elbow  ex- 
teiuled  and  the  limb  in  abdiiction. 

CHVOSTEK^S  TEST. — Chvostek'8  test  was  repeatedly  present  in  onr  čase, 
as  indicated  in  the  chart.  It  is  a  constant  and  sensitive  test,  but  the  duration 
of  the  contraction  is  short  and  therefore  may  be  difficult  to  distingnish  in 
donbtful  cases. 

HOFFMAN^S  TEST.^ — IToifman's  test,  which  depends  npon  hyperexcitability 
of  the  sensorv  nerves  to  electrical  and  niechanical  stimuli,  wa8  not  studied. 
This  test  appears  to  be  of  little  practical  importance. 

DAS  PERONEUS  PHANOMEN  (Lust). — This  test  should  be  mentioned,  al- 
though  it  was  not  applicable  in  our  čase.  The  peroneal  nerve  is  struck  with 
a  percussion  hammer.  In  čase  of  irritability  the  blow  is  said  to  be  followed  by 
a  brief  abduction,  with  simultaneous  dorsal  flexion  of  the  foot.  Lust  believes 
that  this  test  can  further  the  diagnosis  of  tetany  only  in  infancy,  and  has  no 
clinical  importance  aftcr  the  third  or  fourth  ycar. 

TONGUE  TEST. — The  tongue  test  (Zungenphanomen;  Schultze)  failed  to 
elicit  any  response  in  our  čase,  yet  Schultze  reports  that  in  aH  cases  of  tetany 
in  adults  he  was  able  to  demonstrate  a  pecuh*ar  mechanical  hyperirritability  of 
the  tongue,  a  slight  blow  upon  the  tongue  producing  a  contraction  with  the 
appearance  of  deep  depressions. 

Course  of  Tetany. — The  course  of  tetanv  following  thvroideetomv  has  been 
divided  by  Frankl-nochwart  into  3  classes:  first,  cases  characterized  bv  onset 
soon  after  operation,  \vith  severe  course  and  fatal  outcome;  second,  cases  in 
whicli  the  svmptoms  appear  soon  after  the  operation  but  subsido  after  a  variable 
tirne  and  are  follovved  by  recoverv ;  third,  cases  in  \vhich  the  patients  live  but 
with  sjmptoms  of  tetany  with  which  may  be  associated  in  variable  degree  evi- 
dences  of  myxedema.  It  is  evident,  therefore,  that  the  course  of  tetany  is  un- 
certain. 

Treatment. — Medical  treatment  consisting  of  the  administration  of  calciura 
lactate  and  parathvroid  nucleoproteid,  should  be  tried  at  the  first  appearance  of 
symptoms  of  tetany.  Tlie  svmptoms  usually  can  be  controlled  by  these  measures, 
at  least  temporarily  during  tlieir  administration. 

The  specific  indications  for  parathyroid  transplantation  are: 

1.  When  medical  treatment  seems  of  little  or  no  avail. 

2.  When  svmptoms  are  severe  and  are  growing  progressively  wor8e  or 
are  unchanged  after  a  period  of  a  week  or  ten  davs. 

3.  When  svmptoms  of  a  milder  grade  persist  for  a  sufficient  period  to  make 
it  improbable  that  spontaneous  cure  will  take  plače. 

GENERAL   PBINCIPLES  OF   TISSUE   TRANSPLANTATION. — ParenchvmatOUS 

»t 

tissue  seems  to  liave  becn  succcssfullv  transplanted  in  animals  of  the  same  spe- 
cies,  and  between  human  beings.  But  the  transplantation  from  animal  to  man, 
as  between  animals  of  different  species,  has  uniformlv  failed. 

Kecent  experiments  appear  to  suggest  the  possibility  of  organ  transplanta- 
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tion  in  entirety  with  reestablishment  of  the  circulation  by  vessel  suture,  but 
this  modilication  has  not  bcen  sufficientlv  developed  for  practical  application 
(Stieh;  Heller). 

TECHNIC  OF  PARATUYBOID  TRAN8PLANTAT10N. — VarioilS    Sites    for    im- 

plantation  liave  been  reconimended,  siich  as  the  snbcutaneous  tissues,  properi- 
toneal  tissue,  omeutiim,  spleen,  and  bone  marrow.  Jn  determining  the  site,  at- 
tcntion  must  be  given  to  the  freedom  from  serions  danger  \vhieh  it  oflFers  and  to 
its  gualiiications  for  supporting  the  life  of  the  implanted  tissue,  namelj,  high 
vascularitj  and  richness  in  Ijmphatics.  The  properitoneal  tissne  or  bone  mar- 
row  should  be  elected  as  sites  favorable  for  a  ^'take''  and  as  the  ones  which 
expose  the  patient  to  the  least  danger. 

A  parathvroid  is  carefully  sought  in  a  bloodless  field,  dissccted  out,  and 
reraoved  in  the  course  of  a  goiter  operation  in  an  otherwise  healthy  young 
patient;  but  fair  assurance  must  bo  felt  from  the  nature  of  the  goiter  that  the 
loss  of  one  parathvroid  will  not  8ub8e(inently  be  prejudicial  to  this  patient.  The 
organ  is  pnt  immediatelv  into  Locke^s  sohition  *  and  kept  at  bodv  temperature 
until  implanted,  or,  better,  the  implantation  is  made  immediately  after  re- 
moval. 

The  patient  is  anesthetized  by  the  drop  ethcr  metliod  and  a  properitoneal 
bloodless  pocket  made  beneath  the  rectus  abdominis.  Local  anesthesia  is  not  to 
be  recommended  becausc  the  infiltration  of  the  tissues  may  be  prejudicial  to  a 
"take."  Our  experience  in  Čase  II  was  unfavorable  to  nitrous  oxid  anesthesia. 
The  parathyroid  is  split  without  removing  it  from  the  sohition  and  laid  well 
open,  or  it  is  cut  so  as  to  expose  2  or  more  raw  surfaces ;  the  tochnic  differs  in 
this  respect  according  to  the  size  of  the  gland.  The  implant  is  then  placed  in 
the  pocket  prepared  for  it  with  a  minimum  of  manipulation  and  exposure  to 
the  air.    After  complete  hemostasis  the  wound  is  closed  without  drainage. 

In  Čase  I,  I  utilized  grafts  taken  from  accidont  cases.  They  were  removed 
undcr  aseptic  precautions  from  3  cases  immediatelv  after  death.  They  were  put 
at  once  into  ascitic  fluid  and  implanted  as  soon  as  possible  in  the  subcutaneous 
tissues.  Ali  the  wounds  healed  bv  primary  union.  While  this  procedure  may 
bo  adopted  in  cases  of  necessitv,  where  a  graft  caimot  be  obtained  from  a  living 
8ubje<»t,  its  eflFectiveness  has  not  been  sufficientlv  demonstrated  to  make  it  the 
method  of  choice.  Transplantations  from  animal  to  man  should  never  be  at- 
tempted. 

BE8ULT8. — So  few  parathyroid  transplantations  have  been  made  in  man 
that,  cvcn  if  the  svmptoms  of  tetany  disappear  after  an  implantation  has  been 

'Locke^B  Bolution: 

Sodium   chlorid    0.9       gni. 

Potassium  chlori«!    0.042  gm. 

ralcium   rhloriil    0.024  gm. 

Soilium  bicarbonate  0.03     gm. 

I)extro»e   0.1       gm. 

Distilled   water    100      c.  c. 
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made^  the  value  of  the  graft  is  stili  conjectural ;  only  its  removal  (functional 
test),  wliich  is  not  justifiable,  could  demonstrate  the  real  effect  of  the  trans- 
plantation.  Three  interpretations  are  possible  if  the  sjmptoms  subside  after 
parathyroid  transplantation.  First,  that  the  graft  exerted  no  infliience.  It  is 
possible  that  the  tetany  was  destined  to  be  self-limited  and  that  the  parathyroid 
implantation  happened  to  precede  by  a  short  time  the  disappearance  of  the 
symptoms.  Among  the  reported  cases  of  tetany  are  some  in  which  the  synip- 
toms  appeared  soon  after  the  operation  and  subsided  after  a  variable  time  with 
coraplete  recovery.  Second,  that  the  graft  may  have  exerted  a  temporary  effect 
during  its  absorption  in  tiding  over  a  transitory  tetany  while  the  injured  or 
devascularized  parathyroids  were  rehabilitating  themselves.  Leischner  inclinea 
toward  this  view.  Third,  it  is  possible  that  the  transplanted  parathyroid  ia 
permanently  effective  as  a  functionating  graft.  Without  entering  into  an  ex- 
tensive  consideration  of  tissue  transplantation,  it  may  be  asserted  that  the 
parathyroid  is  a  relatively  favorable  tissue  for  grafting.  Halsted's  experi- 
ments  on  dogs  indicate  that  a  small  autograft,  if  a  considerable  deficiency  in 
parathyroid  tissue  has  been  created,  is  capable  of  living  and  preventing  tetany. 
This  he  proved  by  the  "functional"  test. 

In  view  of  the  nncertain  status  of  ali  proposed  methods  of  treatment,  the  im- 
portance  of  prophjlazis  is  evident. 


TRANSPLANTATION  OF  THE  T 


Of  aH  parenchvmatous  transplantations,  that  of  the  thyroid  gland  has  re- 
ceived  the  most  attention.  The  original  experimental  transplantations  of  this 
organ  in  animals  were  done  by  Schiff ;  the  first  attempt  in  man  wa8  made  by 
Kocher  in  a  čase  of  cachexia  strumipriva  (1883).  The  functional  results  in 
both  instances  were  transitory  only.  It  was  tried  by  Bircher  and  others  for 
myxedema,  with  similar  results.  The  first  attempts  which  seem  to  have  been 
successful  in  respect  to  the  life  and  fimction  of  the  transplanted  thyroid  tissue 
were  those  of  v.  Eiselsberg  and  Cristiani.  Pavr  has  reported  striking  and 
suggestive  results  in  animals  and  in  the  human  subject.  He  transplanted  with 
considerable  benefit  a  large  piece  of  thyroid  tissue  f  rom  a  mother  into  the  spleen 
of  her  child  who  was  suffering  from  congenital  myxedema. 

Kocher  obtained  some  success  by  implantations  into  the  medulla  of  the  tibia. 
His  technic  is  as  follow8 :  The  diaphysis  close  to  the  epiphvseal  line  is  elected 
on  account  of  its  vascularitv.  A  bone-periosteal  flap  is  lifted  and  a  pocket  is 
made  in  the  medulla.  A  silver  bali  about  1  cm.  in  diameter  is  insertcd  and  the 
bone  flap  and  skin  are  closed  over  it.  After  a  few  davs  granulation  tissue  has 
formed  around  the  bali  and  the  wound  is  reopened,  the  bali  removcd,  the  \vound 
washed  with  salt  solution,  and  the  implant,  as  nearly  as  possible  the  size  of  the 
bali,  is  inserted  into  the  bloodless  pocket.  Noimal  or  hvperplastic  thyroid  tis- 
sue from  which  the  capsule  has  been  removed  should  be  used. 
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The  conditions  in  which  thyroid  transplantation  may  be  considered  are 
cretinism  and  cachexia  strumipriva. 

1.  Cretinism. — Congenital  absence  of  functionating  thyroid,  evidences  of 
which  are  U8ually  delayed  for  some  months  after  birth,  results  in  peculiar  char- 
acteristic3  which  are  too  well  known  to  call  for  enumeration  here.  Persistent 
thyToid  feeding  replaces  to  some  extent  the  thyToid  deficiency  and  improves  the 
condition  of  the  patient. 

Operative  treatment  through  thyroid  implantation  has  been  recommended 
and  carried  out  by  Payr  with  8omewhat  encouraging  results ;  but  organ  trans- 
plantation has  not  been  placed  on  a  practical  basis  8nfRciently  firm  to  warrant 
much  hope  of  cure  in  this  class  of  patients  who  are  congenitally  so  deficient. 
nowever,  the  hopeless  condition  of  the  patient  makes  the  effort  jnstifiable. 

2.  Caohexia  Stmmipriva. — The  facilitv  with  which  patients  can  be  ren- 
dered  immnne  to  the  ill  effects  of  postoperative  thyroid  deficiency  by  thyroid 
feeding,  the  likelihood  of  the  symptoms  being  transitory  through  hypertrophy 
of  the  remaining  tissue,  and  the  uncertainty  of  the  efiiciency  of  transplantation 
render  the  indications  for  thyroid  implantation  in  this  type  of  čase  extremely 
rare.  Certainly  no  procedure  of  a  serious  character,  such  as  organ  transplanta- 
tion with  vascular  anastomosis,  is  advisable.  Yet  implantation  of  thyroid 
tissue  is  warranted  when  thyroid  feeding  is  impracticable  or  unsatisf actory. 

The  technical  details  of  tissue  transplantation  have  been  discussed  suffi- 
ciently.  The  properitoneal  tissue  or  the  medulla  of  the  tibia  or  both  are  the 
fiites  to  be  used  for  implantation. 


LE8I0NS  OF  THE  PABATHYBOIDS 

Lesions  of  the  parathyroids  are  rarely  recognized.  Those  which  demand 
surgical  intervention,  namely,  cysts  and  benign  tumors,  are  too  unusual  to 
admit  of  any  specific  operative  plan.  The  general  principles  laid  down  for 
operations  on  the  thyroid  may  safely  be  applied. 
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CHAPTER    VIII 

THE  LARYNX,  TRACHEA  AND  BRONCHI 

Nathan  W.  Green 

EPIGLOTTIDECTOMT 

(Removal  of  the  Epiglottis) 

Indioations. — In  certain  conditions  of  the  larynx,  where  the  tumefaction 
and  consequent  immobilization  of  the  epiglottis  cause  it  to  act  as  an  obstracting 
body  in  the  pharynx,  either  hindering  deglutition,  embarrassing  respiration,  or 
standing  in  the  way  of  proper  inspection  and  treatment  of  the  interior  of  the 
larynx,  the  epiglottis  may  be  removed  through  the  mouth,  either  by  means  of 
direct  vision  or  with  the  aid  of  the  laryngeal  mirror.     . 

The  pathologieal  thickening  may  be  caused  by  one  form  or  another  of 
tuberculous  infiltration  (Lake,  31;  Chambers,  9),  or  by  the  OKtension  of  a 
carcinomatous  process  which  woiild  be  of  the  extrin8ic  type  of  laryngeal  carci- 
noma,  which,  according  to  Baratoiix  (2),  often  originates  in  the  epiglottis. 
(This  has,  however,  not  been  the  experience  of  some  of  our  New  York  laryngolo- 
gists — Delavan,  14.) 

The  operation  is  sometimes  performed  as  a  palliative  procedure  to  aid  in 
8wallowing  and  to  relieve  the  obstniction  to  brcathing.  A  cnre  of  the  condition 
has  been  reported  in  one  or  2  instances,  but  when  reportcd  the  time  elapsed  was 
not  long  after  the  operation  (Baratoux,  2). 

An  abscess  or  cy8t  of  the  epiglottis  may  reqnire  intervention,  and  in  either 
of  these  cases  a  partial  or  coraplete  epiglottidectomy  may  be  done.  F.  F. 
Chamberlain  (8)  reported  a  cure  of  an  infected  cyst  of  the  epiglottis  by  means 
of  cutting  away  the  anterior  wall  wilh  lar;^Tigeal  scissors. 

Teohnio. — The  operation  of  epiglottidectomy  may  best  be  described  in 
the  language  of  T.  R.  Chambers.  General  or  local  anesthesia  may  be  used. 
Chambers  (9)  describes  the  operation  as  follows: 

"A  80-callcd  Brandipree  adenoid  forceps,  having  three  cutting  edges,  wa8  suc- 
repsfullj  employed.  With  the  first  finger  of  the  left  hand  as  a  guide,  the  cutting 
jnw8  of  the  forceps  were  engaged  about  the  tumor  and  epiglottis.  The  anterior  iaw 
wa9  pushcd  well  down  toward  the  neck  of  the  epiglottis.     With  one  closure  of  the 
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handlefl  the  epiglottis  and  its  tumor  were  severed  and  adrenalin  was  swabbed  into 
the  wound.     There  wa8  quite  some  bleeding,  which,  however,  wa8  soon  controlled." 

Besults. — In  the  čase  of  the  patient  of  Dr.  Chambers,  no  disagreeable  after- 
effects  were  noted,  and  she  had  *'not  a  aingle  coiigh  nor  choking  speli  when  swal- 
lowing  food."  Five  months  after  the  operation  some  swelling8  whieh  recurred 
had  disappeared,  and  the  view  of  the  vocal  cords  was  elear  and  distinet. 


EEMOVAL  OF  NEW  OBOWTHS  OF  THE  VOCAL  CORDS 

Operations  on  the  vocal  cords  are  done  bv  nieans  of  dircct  vision  through  the 
mouth,  the  indications  being  benign  growths,  siich  as  papillomata  and  fibromata, 
singers'  nodnles,  and  cjsts  (23).  These  last  are  best  reraoved  by  the  galvano- 
cautery.  C.  J.  Koenig,  of  Pariš  (29),  makes  use  of  a  specially  designed 
cautery  and  obtains  good  resnlts.  Very  little  reaction  of  the  cords  follows 
operation  (two  or  three  days  at  the  most). 

Tise  of  the  Oalyanocantery  and  Forceps. — E.  Hautiere,  in  his  Pariš  thesis, 
1901,  say6  that  the  only  rational  treatment,  to  his  mind,  is  the  snrgical  treat- 
ment.  It  comprises  destrnction  by  means  of  the  galvanocantery  or  removal  with 
forceps. 

"The  galvanocautery,  whioh  is  employed  most  frequently,  is  the  one  which  Botey 
has  reeommended  and  which  has  been  adopted  by  M.  Lermoyez  in  France.  It  consists 
of  a  very  fine  point  which  is  8lightly  curved.  It  is  sufficient  to  bury  the  point  in  the 
nodule  from  one  to  two  millimeters,  but  one  can  ea8ily  conceive  that  he  could  miss 
the  nodule  and  bum  the  neighboring  part  of  the  vocal  cord.  Furthermore,  if  the 
nodule  is  not  completely  de8troyed,  it  is  possible  that  the  process  will  recur  and  a 
new  svvelling  will  form.  Much  more  surgioal  and  "'<^dical  is  the  extirpation  of  the 
nodule  by  means  of  forceps.  Botey  has  had  constructed  for  this  purpose  speoial 
forceps  with  cutting  edges  taking  away  the  tumor,  as  with  punch  forceps.  It  is  this 
method  which  seems  preferable  to  me." 

This  procedure  is  done  at  one  sitting,  nnder  a  local  anesthetic,  and  the 
after-treatment  comprises  a  spray  to  the  larynx  and  resting  the  voice  for 
several  days. 

In  cases  of  papillomatoiis  thickening  of  the  vocal  cords,  it  inay  be  possible 
to  operate  throngh  the  direct  vision  speciilum,  placing  the  patient  in  a  chair  with 
his  chest  forward  and  the  head  throvvn  back  soinewhat,  but  not  so  far  as  to 
curve  the  cervical  vertebrai  backward.  Anesthetize  the  pharvnx  and  larynx  by 
swabbing  and  a  cocain  spray  of  a  10  per  cent.  strength,  or  with  a  strong  solution 
of  novocain.  When  the  anesthesia  is  established,  after  a  period  of  15  to  20 
minntes  the  direct  vision  larvngoscope  of  the  Chevalier  Jackson  tvpe  is  intro- 
duced  in  the  upper  portion  of  the  larynx  and  inspection  made  with  the  aid  of  an 
electric  light.  Any  fibroma  or  papillomatous  growth  may  then  either  be 
pinched  off  with  forceps  or  taken  away  by  means  of  a  snare. 
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The  after-treatment  of  this  condition  consists  in  applications  of  a  weak 
formalin  solution  to  the  cords,  and  sparing  the  voice  as  much  as  possible,  talking 
only  in  whisper8  for  the  first  week  8iibseqiient  to  the  procedure. 

Other  Uethods. — If  this  method  does  not  rid  the  patient  of  his  trouble,  then 
resource  must  be  had  to  a  thyrotomy  or  subhjoid  pharyngotomy,  or  even  a 
tracheotomy.  Abbe  (1)  has  recorded  cases  of  cure  of  these  persistent  papil- 
lomata  by  means  of  radium — 50  milligrams  of  radium  bromid  placed  within 
the  rima  glottidis  and  held  there  for  20  to  30  minutes. 

In  some  patients  who  are  unable  to  extend  the  neck  sufficiently  to  give  a 
satisfactory  view  of  the  interior  of  the  upper  portion  of  the  larynx,  especially 
the  anterior  commissure,  the  papillomatous  growth  may  be  removed  by  means  of 
indirect  vision — ^that  is,  by  the  aid  of  the  laryngcal  mirror  and  a  snare  curved 
so  as  to  go  directly  into  the  larynx  while  the  patient  sits  upright. 


LABTNOOTOMY  BY  MEANS  OF  A  OTTTTING  DILATOB 

IVhistler  (38)  reports  2  cases  of  syphilitic  stricture  with  an  account  of  2 
cases  operated  upon  by  means  of  a  new  cutting  dilator.  The  instrument  which 
he  devised  combined  the  properties  of  a  knife  and  a  dilator  in  one.  The  dilator 
was  almond-shaped,  14  mm.  anteroposteriorlv,  and  8  mm.  in  thickness,  with 
a  concealed  knife  which  could  cut  either  anteriorly  or  posteriorly. 

In  one  čase  the  stricture  was  caused  bv  adhesions  of  the  ventricnlar  bands 
anteriorly.  After  a  tracheotomy  for  iirgent  dyspnea,  the  operation  consisted  in 
piishing  the  dilator  down  until  it  fitted  tightly  in  the  stricture  and  then  pro- 
truding  the  knife.  "After  a  gentle  moveraent  of  the  handle  upward  and  down- 
ward,"  he  "felt  the  resisting  point  in  the  larynx  vield  and  pressed  the  dilator 
ca8ily  into  the  glottis."  This  "linear  incision  could  be  plainly  seen  when  the 
stricture  had  been  divided."  On  repeated  occasions  the  dilator  was  again  in- 
troduccd,  but  without  the  knife,  to  follow  up  the  advantage  gained. 

In  a  second  čase  Whistler  passed  the  laryngotomo  betwcen  the  vocal  cords 
and  divided  the  stricture  between  them.  The  dilator  was  then  introduced  once 
a  dav  for  a  month. 

Both  patients  wore  a  trachcal  cannula  for  many  months  after  the  operation 
on  the  stricture. 


LABTNaOSTOMT 

Indications. — It  is  J.  Guisez  (22)  who  savs  that  Killian  and  Piniaseck,  in 
Gfermanv,  and  Rargnon,  in  France,  were  the  first  (1906)  to  practice  this  op- 
eration, which  is  destined  to  cure  patients  with  fibrous  stricture  of  the  larynx, 
and  permit  those  who  otherwise  would  be  condemned  to  it  forever  to  escape 
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from  the  cannula.^     Laryngo8tomy  may  also  be  performed  in  perichondritis 
of  the  laryiix  (Iwanoff  and  Kravitz,  24). 

Technic. — The  intervention  comprises  the  following  steps : 

"(a)  The  thyroid  and  crieoid  cartilages  are  split  by  means  of  Bcissors  and  the 
incision  is  prolonged  to  the  level  of  the  tracheal  opening  where  the  cannula  is  situated. 
(b)  The  split  cartilaginous  edges  are  then  sutured  to  the  skin  edges  of  the  wound  by 
means  of  silk  thread.  (c)  The  cicatricial  tissue  is  then  removed  by  means  of  a  bis- 
toury  as  widely  as  possible  from  the  laryiix  thus  opened.  (d)  A  soft  rubber  tube  is 
introduced  into  the  wound  with  a  silk  thread  fastened  at  one  extremity  to  prevent 
its  going  into  the  trachea  or  pharynx,  and  the  Iarynx  is  packed  with  aseptic  gauase«  (e) 
The  presence  of  the  tube  takes  away  the  slough  from  the  remainder  of  the  neigh- 
boring  fibrous  tissue,  inereases  the  degree  of  permeability  of  the  laiynz  and  skims 
over  the  interior  surface  of  the  larynx. 

"One  can  increase  progressively  the  volume  of  the  drain  and  give  to  the  lai7nx 
a  sufBcient  caliber.  Dressings  and  the  drain  should  be  changed  almost  eyery  day 
during  the  several  months  (8  to  15  months)  and  when  one  is  well  assured  that  the 
respiration  goes  on  in  the  norraal  fashion  and  regularly,  the  external  Iaiyngeal  orifiee 
can  be  closed  by  an  autoplastic  operation.  Such  is  the  principle  of  this  operation 
which  requires,  as  one  can  see,  the  greatest  patience,  but  which  has  already  given 
the  best  results/' 

If  this  procedure  is  done  in  the  čase  of  a  ehild,  čare  must  be  exerci8ed  in 
selecting  the  size  of  the  soft  rubber  drain.  In  this  čase  it  should  be  4  to  6  cm. 
long  and  of  a  size  from  No.  15  to  20  F.  It  should  be  tied  into  the  wound  with 
silk  and  at  the  upper  end  it  should  not  pass  above  the  level  of  the  arytenoids 
(J.  Baratoux,  2a). 

TH7B0T0M7 

By  the  term  thyrotomy  is  meant  the  opening  of  the  laryngeal  box  through 
the  thyroid  cartilage  and,  preferably,  in  the  middle  line.  This  procedure  has 
also  been  called  laryngofissure. 

Indications. — In  papillomatous  gro\vth8  which  exhibit  a  tendency  to  recur 
after  surgical  intervention,  opening  of  the  thyroid  cartilage  and  removal  of  the 
growth  by  curetting  through  this  opening  may  be  indicated. 

Solis-Cohen  (36)  8ays,  however:  ^^It  is  extreniely  liable  to  impair  the  voice 
irretrievably.  .  .  .  For  this  reason  it  may  be  questionable  in  oertain  cases, 
especially  in  children,  when  the  growth  is  in  the  upper  portion  of  the  larynx, 
whether  the  more  conservative  operation  of  8ubhyoid  pharyngotomy  should  not 
be  performed  in  preference." 

In  small  intrinsic  epitheliomata  of  the  laryi]x  which  have  8hown  lese  malig- 
nant  tendency,  the  opening  of  the  thvroid  cartilage,  with  the  removal  of  the 
growth  and  the  mucous  membrane  surrounding  it  and  some  of  the  cartilage  be- 

^Guisez  B&jBf  however,  in  a  footnote,  that  for  several  months  he  has  been  undertaking  a 
circular  electroljtic  dilatation  of  the  cicatricial  strictures  of  the  larynx,  relieving  mtLDj 
patients  of  their  cannulae  by  this  very  simple  proeeeding. 
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neath  it,  has  efFected  a  cura  This  procedure  has  been  recominended  by  some 
authors  of  wide  repute.  St.  Clair  Thompson  (37),  in  1912,  reported  opera- 
tions  on  10  cases  of  intrinsic  cancer  of  the  larynx  by  larjngofissure,  with  a  last- 
ing  cure  in  80  per  cent.  Butlin  (7),  on  the  other  hand,  in  1908,  put  himself  on 
record  as  bcing  more  inclined  to  laryngectomy. 

Thyrotomy  may  be  the  only  alternative  that  a  patient  will  allow  the  op- 
erator, and  in  this  čase  it  shoiild  only  be  undertaken  with  the  full  knowledge 
on  the  part  of  the  patient  that  it  is  not  the  safest  procedure  as  far  as  prevention 
of  a  recurrence  is  concerned.  Chiari  maintains  that  a  radical  cure  of  these 
growths,  no  matter  how  small,  cannot  be  effected  by  means  of  an  incomplete 
laryngectomy,  much  less  a  thyrotomy  with  removal  of  only  part  of  the  undeiv 
lying  thyroid  cartilage ;  and  in  short,  as  in  cancer  in  any  other  part  of  the  body, 
Buch  a  limited  procedure  as  removal  of  part  of  the  offending  organ  seems  un- 
surgical  and  only  courts  disaster  later  in  the  shape  of  a  recurrence. 

Large  foreign  bodies  lodging  in  the  larynx  may  be  removed  by  thyrotomy, 
but  on  account  of  the  tendency  to  the  con8equent  agglutination  of  the  anterior 
portions  of  the  vocal  bands  in  healing,  this  sectioning  of  the  thyroid  cartilage 
is  to  be  avoided  if  other  means  are  sufficient  to  give  access  to  the  interior  of  the 
larynx. 

Teclinic. — An  incision  is  made  from  the  hyoid  bone  to  the  cricoid  cartilage 
in  the  middle  line  of  the  neck,  passing  everywhere  down  to  the  cartilage.  The 
thyToid  cartilage  is  then  split  accurately  in  the  middle  line,  either  with  a  sharp 
knife  or,  as  some  recommend,  with  straight  scissors,  the  blado  entering  at  a 
point  between  the  thyroid  and  cricoid  cartilages  and  including  the  mucous  mem- 
brane, together  with  the  thyroid  cartilage.  The  division  is  extended  up  di- 
rectly  between  the  anterior  extremities  of  the  vocal  cords.  Great  čare  must  be 
muintained  in  keeping  to  the  middle  line,  as  othenvise  one  or  the  other  of  the 
cords  may  be  injured  and  the  retum  of  the  vocal  function  will  be  much  im- 
paired. 

When  the  thyroid  cartilage  and  the  mucosa  have  been  opened,  the  assistant 
retracts  on  either  side  with  sharp  retractors  and  in  this  way  throws  the  interior 
of  the  larynx  open  to  view.  If  a  papillomatous  condition  is  now  seen  on  the 
cords,  it  may  be  removed  with  scissors,  touching  the  base  with  a  weak  formalin 
solution.  If  the  growth  is  situated  between  the  true  and  the  false  cords — ^that 
is,  in  the  ventricle  of  the  larynx — and  if  it  gives  evidence  of  malignancy,  it  may 
be  found  neces8ary  to  remove  one  cord  in  order  that  a  8ufficiently  wide  margin 
of  removal  may  be  effected.  The  growth  should  then  be  taken  out  without  dis- 
turbing  it  and  a  piece  of  the  thyroid  cartilage  imdemeath  it  should  be  removed, 
in  order  that  no  cancerous  elements  may  be  left  at  the  base.  A  careful  study 
must  then  be  made  of  the  lymphatics  leading  from  the  larynx  and  the  ones 
reoeiving  the  drainagc  from  the  site  of  the  new  growth  should  be  removed  if 
there  is  any  sign  of  enlargement  of  the  nodes. 

The  2  halvea  of  the  thvroid  cartilage  are  now  approximated  and  held  to- 
gether with  small  silver  wire  sutures,  but  these  should  not  penetrate  the  mucosa. 
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Healing  of  thc  cartilage  will  probably  not  occur,  but,  wliat  amounts  to  the  same 
tbing,  bealing  by  connective  tissue^  will  better  occur  if  the  sutures  are  not  ab- 
sorbed  too  earl  v,  if  at  aH.  As  in  other  wounds  of  the  air  passages  outside  of  the 
chest,  it  is  well  to  insert  a  temporarv  drain,  iii>on  suturing  the  skin,  to  avoid  the 
unpleasant  complication  of  a  subcutaneoiis  emphvsema. 

In  cases  where  the  consequent  edema  of  the  larynx  mav  seem  inevitable,  it 
is  wiser  to  do  an  associated  traeheotomv  and,  after  the  thvroid  cartilage  is  closed 
and  the  larvngeal  portion  of  the  operation  is  finished,  leave  a  tracheotomj  tube 
in  plače  f or  4  davs,  until  the  time  for  the  edema  to  occnr  bas  passed. 


LAKYNGK>TOBIY  THROUOH  THE 

Indications. — The  indications  for  this  procedure  are  obstruction  to  the  glot- 
tis  from  any  canse ;  the  prcsence  of  papillomatoiis  gro\vths  in  the  larNTix ;  or  the 
presence  of  foreign  bodies  in  the  larynx,  which  cannot  be  extracted  through  the 
mouth.  It  is  not  the  operation  of  choice  in  opening  the  air  passages,  but  is 
recommended  in  emergencies  and  is  far  better  than  ciitting  through  the  cricoid 
cartilage.    It  may  be  quickly  done  and  Avithout  special  instruments. 

The  object  of  selecting  this  site  for  the  larvngeal  opening  is  to  avoid  injury 
to  the  thyroid  cartilage  above,  which  may  later  cause  an  impairment  to  the 
voice  from  cicatricial  joining  of  the  anterior  extrcmities  of  the  vocal  bands  upon 
healing;  and  below  to  avoid  injuries  to  the  cricoid  cartilage,  which  is  the  main 
framework  of  the  mechanism  of  the  larynx  (J.  Solis-Cohen,  30).  Injury  to 
this  cartilage  may  cause  sloughing  of  it,  so  that  there  may  be  impairment  in  its 
healing,  causing  a  deformity  of  that  portion  of  the  larvnx  and  a  constriction  of 
the  lower  opening,  as  well  as  great  impairment  of  the  modulation  of  the  voice. 

Laryngotomy  through  the  cricothyroid  membrane  mav  also  be  done  in  chil- 
dren  where  the  operator  feels  disinclincd  to  ctit  across  the  isthmus  of  thc  thyroid, 
which,  in  these  cases,  lies  at  the  extreme  upper  part  of  the  trachca.  This  gives 
a  very  high  opening.  Thc  isthmus  of  the  thvroid  in  children  is,  however,  more 
feared  by  opera tors  than  seems  at  ali  necessary.  Foulis  (16)  of  Glasgow  has 
called  attention  to  this  fact  and  even  gone  so  far  as  to  recoimnend  that  the  point 
of  election  for  the  opening  of  the  air  passages  lies  directly  behind  the  isthmus 
of  the  thyroid  in  cases  of  emergency.  Ile  makes  a  practice  of  cutting  right 
through  the  isthmus,  not  fearing  the  hemorrhage  which  is  slight  and  can  be  con- 
trolled  by  clamping  bctween  two  hemostats. 

Edema  of  the  lar\'nx  calls  for  a  larvngotomv  when  efforts  at  scarification 
have  failed  to  reduce  the  8welling.  This  is  well  done  through  the  cricothyroid 
membrane.  It  is  a  comparativcly  harmless  procedure,  and  the  subsequent  im- 
pairment of  thc  workings  of  the  larvnx  is  verv  slight.  In  the  hands  of  a  sur- 
geon  who  does  not  feel  himself  competent  in  larviiiroal  technic,  it  is  better  to 
open  the  aif  passages  in  cases  of  foreign  bodies  in  thc  larvnx,  and  to  remove  the 
foreign  substance  by  tlio  cxtemal  route,  rathcr  than  to  attempt  to  extract  it  by 
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direct  vision  throiigh  the  lar^ngoscope.     A  laryngotomy  through  the  crico- 
thjroid  membrane  is  hcre  indicated. 

It  is  also  indicated  in  diphtheria  wliere  intiibation  cannot  be  suecessfulljr 
done,  or  where  intubation  has  been  done  and  no  relief  obtained.  In  the  hands 
of  many,  it  may  be  better  to  do  a  laryngotomy  rather  than  to  waste  time  and  to 
use  lip  the  strength  of  the  patient  by  atempting  to  do,  what  is  to  them,  the 
imfamiliar  procedure  of  intiibation. 

Technic. — The  procedure  is  a  comparatively  simple  one.  It  is  generally 
the  preference  of  the  operator  to  stand  on  the  patient'8  right  and  to  grasp  the 
larynx,  made  prominent  by  the  extended  head,  with  the  thumb  and  forefinger  of 
the  left  hand.  The  incision  is  then  made  in  a  longitudinal  direction  over  the 
cricoid  and  thyroid  cartilages  in  the  middle  line.  (In  ali  proceedings  čare 
shotild  be  taken  to  make  the  skin  incision  as  long  as  the  wound  in  the  trachea 
and  larynx.  Failure  to  do  this  may  result  in  a  verv  embarrassing  subcutaneous 
emphysema  or  in  a  prolonged  infection,  which  threatens  the  patient's  life  by  the 
presence  of  septic  wound  secretions.) 

The  stemohyoid  and  sternothyroid  muscles  should  be  quickly  retracted 
f rom  the  middle  line  when  the  cricothyroid  membrane  is  exposed.  This  may  be 
entered  by  plunging  the  scalpel  directly  backward,  either  in  a  longitudinal  or  in 
a  crosswiso  direction,  taking  čare  not  to  injure  the  back  of  the  larynx.  AH 
bleeding  should  be  stopped  before  the  larynx  is  entered.  In  order  to  avoid 
some  embarrassment  caused  by  injuring  the  isthmus  of  the  thyroid,  it  is  well  ' 
that  čare  should  be  taken  in  the  čase  of  children  to  push  it  out  of  the  way,  that 
is,  downward.  When  the  cricothyroid  membrane  is  finally  open,  either  a  soft 
rubber  tube  should  be  inserted,  just  filling  the  opening,  or  a  curved  trachea 
tube,  or  if  these  are  not  available,  a  piece  of  bent  wire  may  be  found  serviceable 
to  kecp  the  wound  open.  If  the  tube  or  the  tracheal  cannula  is  used,  it  should 
be  changed  at  first  at  intervals  of  12  hours  or  even  oftener,  to  prevcnt  pressure 
necrosis  at  the  back  of  the  trachea.  The  wound  should  be  dressed  with  moist 
dressings  and  the  dressings  should  be  changed  several  times  a  day.  In  short, 
the  wound  should  be  treated  as  one  having  abundant  secretions  which  will  run 
into  the  trachea  if  vigilance  is  not  exerted. 

There  is  a  general  feeling  of  fear  on  the  part  of  patients  against  entering 
the  structures  of  the  neck  with  any  cutting  operation.  This  fear  is  also  har- 
bored  to  a  large  degree  by  many  physicians.  It  seems  to  me  that  if  this  popular 
fear  could  be  removed  by  education,  physicians  would  moro  frequently  be 
willing  to  enter  the  air  tube  when  the  emergencv  was  arising,  rather  than  to 
wa8te  valuable  time  in  trving  to  meet  the  emergency  by  measures  with  which 
they  are  not  at  ali  familiar,  but  which  in  the  popular  mind  are  thought  to 
be  less  formidable.  I  would  advocato  that  more  attcntion  be  paid  to  this 
simple  procedure  for  relioving  the  s>Tnptoms  of  rapid  a8phyxia,  so  that  less 
hesitation  should  bo  entcrtaincd  with  regard  to  performing  it,  and  less  time 
lost  during  the  critical  moments  when  dyspnea  is  becoming  more  and  more 
serious. 
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PARTIAL  LAKTNOEOTOBIT 

IndicatioiLB. — The  indications  for  a  partial  laryngectoiny  overlap  those  far 
a  thyrotoiny.  It  is  performed  for  new  growth8  o£  the  larynx.  Krishaber  (30) 
has  classified  larjngeal  cancer  into  intrinsic  and  estrinsic  growth8.  Thia  pro- 
cedure is  especiallj  indicaied  in  small  intrinsic  growths  of  the  larynx,  D. 
Bry8on  Delevan  noted  that  in  small  epitheliomata  of  various  parts  of  the  body, 
e.  g.,  in  the  epiglottis  and  helix  of  the  ear,  where  the  growth  is  situated  npon 
hvaline  cartilage,  a  removal  of  the  growth,  together  with  the  subjacent  cartilage, 
effects  a  cnre,  and  it  has  been  noted  that  early  involvement  of  the  lymphatics 
does  not  occur.  This  "suggests  an  iraportant  deduction  with  regard  to  intrinsic 
carcinoma  of  the  larynx,  namely,  that  in  certain  localities  of  the  body,  early 
involvement  of  the  lymphatic  8ystem  does  not  seem  to  be  a  necessary  occur- 
rence.  ...  In  consequence  of  this,  early  complete  excision  of  the  diseased 
area  may  be  followed  by  permanent  cure." 

Technic. — The  operative  procedure  consists  in  making  an  incision  from 
over  the  hyoid  bone  to  the  cricoid  cartilage  in  the  middle  line,  splitting  the 
thyroid  cartilage  carefuUv  and  acciiratelv,  opening  the  mucosa,  inspecting  the 
larynx,  and  taking  out  that  portion  of  the  larynx  upon  which  the  new  growth  is 
situated.  This  is  a  little  more  severe  operation  than  the  preceding  and  will  be 
found  applicable  to  intrinsic  new  growths  that  have  progressed  fvirther  than 
those  that  are  removed  during  thyrotomy.  It  is  generally  necessary  to  take 
out  half  and  leave  the  other  side  with  its  attached  vocal  cord  intact.  This,  in 
fact,  is  the  procedure  which  is  commonly  associated  with  the  term  "partial 
laryngectomy."  As  in  the  čase  of  new  growths  of  the  body  in  anv  situation,  the 
nodes  of  the  lymphatica  draining  the  affected  area  should  be  sought  for  and,  if 
involved,  they  should  be  carefully  and  thoroughly  removed,  making  a  wide  dis- 
section.  This  may  be  done  at  a  later  sitting,  but  it  should  never  be  neglected 
nor  delayed  for  more  than  2  weeks.  The  Ivmphatic  drainage  from  the  larynx  is 
first  outward  toward  the  bifurcation  of  the  common  carotid  and,  secondlv,  down- 
ward  in  the  median  line.  Fairly  extensive  intrinsic  growths,  however,  have 
been  observed  without  any  apparent  enlargement  of  the  neighboring  lymph- 
nodes. 

Botey  (3)  recommends  that,  if  partial  laryngectomy  be  done  for  cancer,  the 
laryngeal  stoma  may  be  kept  open  for  a  year  or  two  without  inconvenience,  in 
order  to  observe  the  progress  of  healing. 
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Baratoux  (2)  gives  Billroth  the  credit  of  having,  in  1873,  performed  the 
first  complete  laryngectomy  for  cancer. 

Indications* — For  a  complete  laryngectomy  there  is  but  one  indication,  i.  e. 
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cancer  of  the  larynx.  In  the  term  canccr  is  included  any  form  of  malignant 
growth.  The  vigor  of  the  patient  and  the  extent  of  the  growth  will  modify  even 
this  indication.  The  operation  of  removal  of  the  larynx  is  mvitilating  in  the 
extreme  and  in  the  past  has  been  accompanied  with  a  high  mortality.  Latterly, 
in  the  hands  of  the  more  skillful  surgeons  and  especially  the  general  surgeons 
who  have  had  a  larvngeal  training,  the  mortality  has  been  redueed. 

To  encourage  one  in  entering  upon  so  grave  a  field,  let  iis  refer  to  the  fol- 
lowing  statement  of  Ohiari  (10),  who  say8  that  the  surgeon  is  obliged  to  under- 
take  serious  operations  if  there  is  merely  a  prospect  for  radieal  cure.  "The 
results  of  extirpation  of  cancer  of  the  larynx  are,  as  a  rule,  better  than  in  cancer 
in  other  pa  rt  s  of  the  body." 

"The  intrinsic  cancer  generally  afFects  the  vocal  band  and  in  this  way  causes 
hoarseness,  which  induces  the  patient  to  consult  a  laryngoIogist.  More  uncommonlj 
it  is  located  in  the  ventricular  bands,  in  the  Tentricle,  or  below  the  glottis;  in  any 
event  it  has  the  special  characteriBtic  of  not  infecting  the  lymph  nodes  of  the  vicinity 
in  the  earlier  stages  and  even  late  in  the  disease." 

This  property  of  the  cancer,  of  being  held  within  the  cartilaginous  box  of 
the  larynx,  has  also  been  noted  a  niimber  of  years  ago  by  Delavan  and  is  now 
common  knowledge  with  those  surgeons  at  ali  familiar  with  the  disease  and  its 
operative  treatment.  The  operation  for  cancer  of  the  larynx  must  be  conceded 
to  the  experienced  surgeon.  He  must  plače  his  knowledge  "at  the  service  of 
laryngology."  (Gluck.) 

Chiari  (10)  further  states  that  "radieal  cure  can  practically  not  be  ob- 
tained  by  intralaryngeal  operations.  Therefore  for  more  than  twenty  years  I 
have  held  the  opinion  that  as  soon  as  any  growth  in  the  larynx  has  been  deter- 
mined  to  be  cancer,  it  must  bo  operated  upon  extemally,  if  the  operation  is  stili 
admissible" — that  is,  by  a  total  laryngectomy. 

Chiari  also  says,  according  to  Navratil:  "The  common  squamous-cell  carci- 
noma  raay  be  entirely  removed  by  thryotomy  when  it  is  intrinsic  and  when  it 
does  not  interfere  with  the  ni()bility  of  the  vocal  band." 

"He  advises,''  says  Navratil,  "partial  extirpation  in  simple,  intrinsic 
8quamous-cell  carcinoma,  involving  only  ^/^  of  the  larynx  or  the  epiglottis, 
which  has  caused  no  metastasis.  He  advises  total  extirpation  in  the  beginning 
stages  of  homy,  squamous-cell  cancer  and  in  squamou8-cell  cancer  which  has 
extended,  if  the  lymph-nodes  are  felt  small  and  not  fixed." 

The  extent  of  the  intrinsic  cancer  govems  its  operability  to  a  large  degree. 
Navratil  (33)  further  savs:  "Total  extirpation  is  not  indicated  in  extensive 
intrinsic  cancer  with  participation  of  the  esophagus  and  in  homy,  squamous- 
cell  cancer,  except  when  no  lymph-nodes  are  present,  and  naturally  not  in  the 
very  old." 

Gluck,  on  the  other  hand,  has  obtained  striking  results  in  the  removal  of 
exten8ive  intrinsic  cancer  with  extirpation  of  part  of  the  esophagus. 
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It  seems  to  me  that  in  this  combined  condition,  the  extent  of  the  growthy 
the  absence  of  palpable  lymphatic  involvement,  the  mieroseopieal  character  of 
the  growth,  and  the  speed  and  skill  of  the  operator,  together  with  his  familiaritv 
with  these  conditions,  both  in  the  living  subject  and  on  the  cadaver,  should  de- 
termine  whether  the  patient  should  be  submitted  to  surgical  interference  or  not 

Butlin  (7)  gives  a  report  on  37  cases  of  cancer  of  the  larynx  on  whom  he 
had  operated  by  31  thvrotomies,  2  hemi-laryngectomies  and  7  total  laryngec- 
tomies  (some  had  2  operations),  15  of  whom  were  well  after  3  jears.  In  the 
end  of  his  paper  he  say9  rcgarding  laryngectomy : 

''I  began  to  perform  the  operation  on  aceount  of  Gluck's  success,  and  of  the 
excellent  modification  due  to  Solis-Cohen.  I  wish  I  had  b^un  to  perform  it  earlier, 
I  am  sure  that  several  of  the  cases  on  which  I  performed  thyrotomy  were  much 
better  fitted  for  laiyngectomy  and  I  cannot  help  thinking  that  I  might  have  saved 
one  or  two  of  the  patients  in  whom  recurrence  took  plače  if  I  had  then  removed  the 
larynx." 

The  new  growth8  which  are  termed  eancers  and  which  indieate  the  removal 
of  the  larynx  are  either  epitheliomatoiis  or  sarcomatous — very  rarely  en- 
dotheliomatous  (Chevalier  Jackson,  25).  Of  the  epitheliomatoiis  growths,  some 
may  be  situated  entirely  within  the  larynx,  and  these  are  classified  by  Krishaber 
as  intrinsic.growth8.  Some  may  be  situated  in  the  pyriform  fossa  in  the  upper 
pharynx  and  eneroach  upon  the  larynx,  and  these  are  classified  by  him  as  ex- 
trinsic  growths.  When  the  intrinsic  growth  bas  grown  sufRciently  to  involve 
the  mucous  membrane  outside  the  larynx,  then  that  must  also  be  classified  as 
extrin8ic.  The  extrin8ic  growth  is  situated  without  the  larynx  and  either  en- 
croaches  upon  the  larynx  from  without  or  it  is  situated  entirely  on  the  upper 
aspect  of  the  larynx.  In  212  cases  seen  by  Sir  Felix  Semon  the  cancer  was 
intrinsic  in  136  and  extrin9ic  or  mixed  in  76  (St.  Clair  Thompson,  37),  In 
141  cases  of  cancer  of  the  larynx  seen  by  Chevalier  Jackson  (25)  in  23  years 
(1866  to  1909)  98  were  intrinsic  and  43  extrinsic  by  origin  or  extension.     ' 

Sarcoma  of  the  larynx  is  a  rare  condition  and  the  site  of  it  is  generallv 
upon  one  of  the  cords  or  vocal  bands,  and  necessitatcs  removal  of  the  larynx, 
If  the  upper  part  of  the  esophagus  is  the  site  of  the  epitheliomatous  or  car- 
cinomatous  growth  and  if  the  growth  has  also  invaded  the  laryngeal  structure, 
the  larynx,  together  with  the  upper  part  of  the  esophagus,  may  have  to  be  re- 
moved. This  is  a  much  wider  procedure  than  laryngectomy  a  Ione  and  requires 
that  the  operation  of  larvngectomv  be  supplemented  by  partial  esophagectomv. 
These  cases  are,  however,  of  such  comparatively  rare  occiirrence  that  no  rule  of 
operation  can  be  laid  down  for  them,  as  thev  occiir  only  as  individual  cases  in 
the  coiirse  of  one's  surgical  expcrience.  It  is  safe,  however,  to  follow  anatomical 
lincs  when  interfering  witli  such  a  pathological  condition. 

Diagnosis  of  Laryngeal  Cancer. — Before  discussing  the  severe  and  radical 
procedure  of  larvngectomv,  it  mav  be  \vell  to  look  into  the  means  of  establish- 
ing  a  diagnosis  of  the  new  growths  of  the  larynx.    It  is  not  our  province  to  go 
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into  the  8ymptomatology  of  carcinoma  of  thc  larynx  here,  biit  it  is  timely  to 
state  in  passing  that  continued  hoarseness  of  the  voice  is  one  of  the  first  8ymp- 
toms  of  cancer  of  the  larynx  and  shoiild  lead  to  a  thoroiigh  exaniination.  The 
extrinsic  growth8  may  be  seen  by  means  of  the  laryngoseopic  mirror  and  this 
shoiild  first  be  tried.  The  typical  appearance  of  an  epithelioina  involving  the 
mucous  membrane  may  at  once  make  one  rea8onably  certain  of  the  condition. 
This  inspection  can  casily  be  done  with  a  sHght  cocainization  of  the  pharynx 
and  scems  to  be  the  first  step  taken  toward  determining  the  trne  nature  of  the 
disorder.  If  the  growth  has  not  progressed  far  or  if  the  svmptoms  pointing  to 
trouble  in  the  laryngeal  or  pharyngeal  region  have  not  lasted  long,  it  is  possible 
for  the  patient  to  extend  his  head  to  such  a  degrce  that  the  region  may  be  in- 
spected  by  the  direct  vision  laryngoscope,  or  throiigh  a  short  esophagoscope. 
Ilere,  by  means  of  an  electric  light,  one  can  see  the  epitheliomatous  growth  and 
if  doubt  stili  exists  as  to  the  trne  nature  of  it,  a  piece  may  be  removed  by  means 
of  a  punch  forceps  and  subjected  to  microscopical  examination. 

It  is  the  usual  and  very  good  rule  not  to  interfere  with  a  new  growth  before 
its  eomplete  extirpation  is  planned.  In  other  parts  of  the  body,  partial  removal 
or  interference  with  malignant  tumors  has  been  known  to  set  np  increased  ac- 
tivity  of  the  growth.  It  is,  therefore,  well  not  to  attempt  to  secure  a  specimen 
for  microscopical  examination  imtil  plans  are  completed  to  removo  the  growth 
if  it  be  malignant.  The  operation  of  laryngectomy  is  so  disabling  a  proceduro 
that  it  seems  to  me  that  the  patient  should  not  be  subjected  to  this  ordeal  with- 
out  having  first  exhausted  ali  means  of  confirming  the  diagnosis,  even  at  the 
risk  of  starting  up  of  the  growth.  It  is  neither  fair  to  the  patient  nor  to  the 
oporating  surgeon  to  leave  this  undone  when  it  is  possible  to  do  it.  In  this 
opinion  Chiari  coincides.    He  says : 

'^t  is  certainly  indispensable,  in  most  of  the  eases,  to  make  a  positive  diagnosis. 
It  is  difficult  indced  to  reeognizc  an  intrinsic  cancer  in  the  beginning  by  Iaryngo8copy 
slone.  Many  laTyngologi8t8  and  68pecially  in  America,  Thrasher  and  Simpson  in 
1900,  and  Lincoln  in  1903,  have  given  expre88ion  to  this  view.  It  is,  therefore,  quite 
natural  to  remove  a  piece  of  the  neoplasm  intralaryngeally  and  to  have  it  examined 
micro8copically  by  a  eompetent  pathologist.  This  slight  operation  does  the  patient 
no  harm. 

"Mackenzie'8  position — *The  removal  of  the  piece  for  microscopic  examination  too 
often  means  the  beginning  of  the  end' — is  certainly  inoorreot.  Many  oporators,  in- 
eluding  myself,  have  never  seen  such  a  result.  .  .  Stili  I  do  not  wish  to  deny  that 
any  incomplete  removal  of  a  carcinoma  may  increase  its  growth." 

Lupus  of  the  larynx  or  simple  necrosis  may  stimulate  cancer  (Krishaber, 
30). 

In  intrinsic  growths  of  the  larynx,  the  tumor  is  rarely  situated  below 
the  true  vocal  cords.  It  may,  however,  originate  in  the  true  cords.  Where 
it  is  small  and  below  the  true  vocal  bands,  it  may  be  passed  imnoticed 
until  finallv  it  causes  irritation  to  the  cords,  hoarseness,  and  constant 
cough-     Whero  it  is  situated  below  the  true  cord,  it  is  difficult  to  find,  and 
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Teohnio. — The  operation  of  complete  laryngectoray  inay  be  done  either  at 
1  sittiDg,  as  is  advocated  by  Gluck  (17),  or  in  2  sittings,  as  is  advocated  by 
Crile. 

SINGLE-STAGE    OPEBATION. — Gluck  sajs: 

"In  the  grcat  majoritf  of  casee  where  a  simple  or  complicated  laryngectoin7  ig 
in  que3tion,  I  isolate  tlie  pathological  condition  by  tunneling  the  tissuea  by  meana 
of  Kocher  sounda  and  hj  ligaturing  the  veasels.  After  it  haa  been  freed  in  this 
manner,  I  take  out  the  tumor  en  bloc  and  do  not  practice  section  of  the  trachea  until 
the  end  of  the  operation,  taking  paias  to  plače  threads  on  ita  infcrior  (prosimal)  end, 
whieh  permita  it  to  be  drawn  up  and  sotured  to  the  skin.  [Ho  sutures  it  into  a  but- 
tonhole  of  the  skin.]  I  plače  between  the  operative  wound  and  the  i 
p«rfectl7  atanch  barrier  of  living  tiasues." 


TW0-8TAGE  OPEBATION. — The  Operation  mov  be  preceded  by  a  trache- 
otomv  or  even  a  ga8tro8tomy  for  feeding,  as  waa  snggested  by  Thiersch  for 
pharyngotomy,  and  advocated  by  de  Ouervaiu  iDdependent!y  for  the  aarae  con- 
dition in  1899,  and  later  for  Iaryngectomy  (15).  Chcvalier  Jackson  (25) 
placed  himself  on  reeord  eb  favoring  a  gastrostomy  prior  to  every  laryngectomy 
in  1909,    He  insists  npon  it  if  the  eflophagus  is  involved. 

However,  e  a  c  h 
bas  claimed  a  large 
pereentage  of  recov- 
eries  by  his  particu- 
lar  method,  The  in- 
dividual  caaes  niay 
present  such  varia 
tions  as  to  snggest 
one  form  or  other  of 
the  procedure  m  or- 
der  to  meet  certain 
conditions  If  dy8p 
nea  be  a  promment 
8yniptoin  when  the 
patient  first  presents 
himself,  a  procedure 
involvmg  a  prelim 
inary  tracheotomy  is 
advieable.  If  the 
patient  is  r  o  b  u  s  t 
and  in  comparative- 
Iy  good  condition, 
the  whole  thing  niav  l>e  <loiie  at  one  sitting.  Tlic  jidvaiitages  clainifd  for  the 
preliminRry  trachootomv  are:  an  aciiuired  ininiunitv  to  tnicliciil  and  bronchial 
infection,  the  ancliorin^i  of  tlie  trachea  in  tlie  ti^siiea  of  the  ncck  lwfore  it  is 
coiup]eteIy  cut  across,  the  forniing  of  a  barrier  ajraiiist  iticdiustiniil  infection 


1.  3. — Coupi-KTE  Lartnocctoiit.  Inciston  (  r  Skcond  'Staob  In- 
VADiHd  Trachbotomt  Wochd  at  Itb  Upfe«  Bobder.  The  trachea 
ii  aevered  withou(  dctachinK  the  anchored  porlion  in  the  lower  angle 
of  the  tracheotomy  wouiid.  The  thvroid  Rland  is  dKided  and  drBwn 
outiTUnl.  The  laryni  with  the  upper  2  or  3  ringa  of  the  trachea  is 
iiow  drawn  forward  and  to  one  uide  showinK  tho  recurrent  lai7oj(eal 
nerve  and  tho  superior  tao'ngcal  nerve.  [(Thia  latter  ia  injected  with  a 
Bolutiou  bcforc  cutting  it.) 
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by  granulation  tiastie,  the  separating  of  the  tissues  on  one  sido  from  the  vag\is 
nerve,  thereby  paasiiig  the  stomi  of  vagua  irritation  of  that  side,  aiid  the 
diviBion  of  aii  otherviae  extenaivc  operation  iiito  2  parts.  Tlie  preliminarv 
tracheotomv  if  possible  »bould  be  done  H  to  10  davs  l)efrtrp  tlip  larviix  is  to  be 
removed.     Delavan  (13)  s&ys:     "\Vhile  eurl_v  tracheotoiiiy  is  not  iidvised  liv 

some  of  tbc  ablest 
(teiieral  siirgeons  of 
tbe  day,  it  ia  cer- 
tainly  rigbt  in  prin- 
ci ple  and  accordiug 
to  tlie  best  light  of 
cxperienco  correct  in 
fact,"  It  sbouM  be 
accompanied  by  the 
disaection  o  f  t  li  e 
planeš  of  tbe  neek 
well  down  so  that  the 
vagns  nerve  of  that 
side  nnd  its  attack  of 
irritation  may  be 
passed.  The  other 
side  18  approached  at 
the  nest  operation. 
Crile  ealls  attention  to  the  undeairabilitj  of  disturbing  both  nerves  nt  tbe  same 
tirne,  aa  a  double  infection  of  the  vagiis  ner\'e3  ia  a  very  seriona  coinplication 
and  raay  prove  fatal,  due  to  ita  infliience  upou  the  heart  action. 

If  the  operation  be  done  in  two  stagcs — and  I  ara  inclined  to  favor  such  a 
courae — one  cannot  do  better  than  quote  from  Crile  (11).  Under  the  coiisidera- 
tion  of  the  special  difficultiea  and  dangers  to  be  overcome  during  the  procedure 
of  Iaryngectomy,  he  says : 

"Pneumonia  follovring  operation  on  the  iippcr  air  pnasoges  is  due  in*mo8t  cases 
to  one  of  two  cnuscs:  (a)  the  inhalation  of  bloud,  nnd  (b)  the  inhalation  of  infect«! 
vound  dischargea.  Thcae  injurioua  inhalationa  occur  U9iially  in  the  coiirse  of  the 
operation,  although  oeoHsionally  the  poatoperative  Dozin^  is  iiihaled.  Thej'  mar  bi.> 
prevented  in  part  by  sorupulouslj  miiintaining  a  dry  tield  in  the  entire  course  of 
the  dissection.  .  .  .  The  ncxt  great  dani^r  assoeiated  wtth  larynf|ce(rtomy  ia  that  of 
local  infection.  .  .  .  The  oceurrence  of  some  infection  nmst  be  tnkeii  for  granted,  but 
it  iB  for  lis  to  consider  by  what  means  the  aniount  and  the  virulence  of  the  infection 
maf  be  diminished  and  how  it  can  be  localized." 

(The  local  infection  he  triea  to  conibat  by  previon8ly  aeeing  that  tliere  ia  no 
infection  in  tbe  oontigiioiis  territories  and  by  careful  sharp  disaection  and  imme- 
diate  cloaing  of  tbe  soft  parta  overlying  the  wound,  and  by  uaing  the  iodofonn 
packing  if  there  nniat  be  any  wonnd. ) 

Hediastinal  abacesa  is  auother  complication,  but  niediastinitis  is  probably 
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more  frcqueiitly  tlie  čase.  Undoiibtedly  this  is  favored  to  a  certain  degree  by 
the  negative  pressiire  of  tbe  plenral  spaces  on  either  side  exerting  its  influence 
npon  the  lymphatic  flow  and  favoring  the  inroad  of  infection  into  this  localitj. 

**If  in  the  course  of  the  laryngeetomy,  the  divided  trachea  is  stitched  to  the  skin, 
there  is  great  danger  that  8ub8equent  coughing  will  cause  it  to  become  detaehed.  Its 
moorings  having  been  los  t,  it  will  be  thrust  back  and  forth,  in  and  out  of  the  thoracic 
box,  like  the  piston  of  an  engine.  Mediastinal  infection  will  be  the  almost  inevitable 
result.  If,  on  the  other  hand,  the  free  end  of  the  trachea  is  not  fixed  by  sutures,  but 
is  held  by  gauze  packing  about  it,  then  the  trachea  will  retract  within  the  thoracic 
cage  like  the  head  of  a  turtle,  and  again  infection  will  result.  It  is  obvious,  then, 
that  the  trachea  should  be  so  fixed  by  preliminary  operation  that  there  may  be  pro- 
du ced  an  invincible  barrier  of  granulations  extending  across  the  base  of  the  neck 
and  the  entrance  to  the  thoracic  cage.  There  are  two  methods  by  which.this  may 
be  done:  the  ordinary  simple  tracheotomy  will  fix  the  trachea  and  will  stimulate  the 
formation  of  efficient  granulation  tissue;  or  exposing  the  trachea  and  the  lower  larynx 
and  packing  the  lateral  planeš  of  the  neck  with  iodoform  gauze  will  result  in  the 
production  of  granulations  and  in  fixing  the  trachea  so  firmly  that  coughing  cannot 
break  its  moorings.  Each  of  these  methods  by  itself  alone  bas  certain  advantages 
and  disadTantages.  The  simple  tracheotomy  is  not  so  certain  a  safeguard  against 
infection  of  the  mediastinum  as  is  the  latter,  and  it  does  not  result  in  so  firm  a  fixation 
of  the  trachea  in  the  deepcr  part  of  the  neck,  but  it  bas  the  advantage  of  establishing 
a  strong  defense  mechanism  in  the  mucous  membrane  of  the  trachea  itself.  On  the 
other  hand,  the  packing  of  the  deep  planeš  with  iodofoml,  while  otherwise  an  ideal 
protection,  does  not  supply  the  protective  defenses  in  the  mucous  membrane  of  the 
trachea.  An  ideal  defense,  then,  is  found  in  a  combination  of  the  two  operations,  that 
is,  in  open  ing  and  packing  the  deep  planeš  of  the  base  of  the  neck,  and  at  the  same 
seance  making  a  low  tracheotomy.  By  this  means  the  mediastinum  is  put  under 
strong  guard,  and  at  the  same  time  the  later  technic  of  the  laryngectomy  is  meas- 
urably  reduced." 

After  this  preliminary  operation  has  been  completed,  in  whieh  the  trachea 
has  been  opcned  and  the  planeš  of  the  neck  have  been  packed  ofi  with  iodoform 
gauze,  a  period  of  8  to  10  days  is  allowed  to  elapse  before  proceeding  to  the 
main  part  of  the  operative  technic.  The  operative  technic  proper  may  be  car- 
ried  out  under  local  anesthesia  throughout,  or,  what  is  better,  a  combination  of 
local  and  general  anesthesia,  as  has  been  the  custom  for  years  with  Kocher  in  his 
goiter  cases.  For  the  local  anesthesia  the  usual  rules  of  applying  the  anes- 
thetie  aro  followed. 

"The  tissues  are  divided  down  to  the  box  of  the  larynx,  the  divisions  of  the 
platysma  and  of  the  other  soft  parts  being  preceded  also  by  novocain  infiltration. 
The  disseotion  is  then  carried  down  along  the  lateral  aspects  of  the  larynx  until  the 
laiynx  is  completely  freed.  If  there  is  lack  of  free  working  space  at  the  upper  end, 
a  lateral  incision  is  made  parallel  with  the  hyoid.  The  thyrohyoid  muscles  above  and 
the  8temothyroid  muacles  below  are  severed.  So  far  as  its  muscular  attachments 
are  concerned,  the  larynx  is  now  completely  mobilized.  If  the  laryngo8copic  examina- 
tion  has  fixed  accurately  the  limits  of  the  neoplasm,  the  level  of  the  division  of  the 
larynx  may  be  predetermined,  and  the  next  step  will  be  the  division  of  the  trachea 
or  the  cricoid  at  a  level  free  from  disease.  Before  this  last  division  is  made,  however, 
24  B 
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novocaiii  is  infiltrated  mto  the  mucosa  throu(i:hout  the  eiitire  length  of  the  propoBcd 
dmsion.    Bj  this  meiii'<,  the  ttrminali  of  the  supenor  Inrvncofll  m  rvca  are  compIetely 


Fia  5  — Coupij^E  LARrHaECToui     CLoauitE 


blocked  and  the  mucoea  may  be  divided  and  the  larvnt  opeiied  withoiit  causinK  a 
change  in  the  respiration  or  the  circulation     If  the  patient  is  old  and  tlie  cartilagc 


■lO,  a. — COMPLBTE  I/*HYNOECTOMY.      CtJ)S[JllE  O 
PhaRTNX    ANO    UpPER    PoBTION    of    RrtOPHAIl 

draiiiane  ubin-e  and  the  Irucliea  lielow.  Thi'  i 
and  Jiutunsi  to  the  »kin.  The  anti-riur  biirdi 
the  skiii  ever  aince  the  prplimliiury  tnichcoti 


s  o^sified,  it  is  ne('i>ssiiry  to  csert  the  (fi^itfst  precnntion  ii 
irder  that  the  psophngiis  iuiiy  not  Le  Jiijiiml.    Thi'  dividiii  c 


D  StERNOBTOID  MuSrLEH  OVER 

This  liariiiT  of  tisBUe  is  interpc.aed  brlvifvti  the 
tprior  Ijcu-der  (,f  the  trai-hen  i*  now  brouBhl  lqrwiird 
[.t  the  traelu-a  at  Ihis  puiiit  hus  liei-ii  MLIun-d  ti> 


dividin^r  thp  hiri 
id  of  the  hiryn\  i 
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raised  up  and  the  attachinent  betveen  the  lar^tin  and  the  esophagua  U  divided  with 
knife  or  acissora.  In  a  short,  thick  neck,  the  wingB  of  the  lar^ns  which  extend  down 
latera))}'  to  prot«ct  each  side  of  tlie  eaophagua,  are  divided  with  sciesora.  The  dis- 
Bcclion  ia  then  earried  upward  untii  the  upper  end  of  the  larynx  is  reached,  where 
ils  poatcrior  waU  becomes  fuaed  with  the  anterior  wa!l  of  the  phaiynx.  The  upper 
end  of  the  laryiix  ia  then  rut  free,  the  larger  arteries  being  severed  at  the  very  last. 
HemoBtasis  muat  be  moat  thoroughly  obaerred  throughout  the  entire  operation.  If 
the  cancer  ia  intrinaic,  the  Ifmphatiu  glanda  which  draia  the  diaeased  zone  should 
be  carefullj  removed  with  the  larynx  itaelf." 


After  the  operative  procedure  has  gonc  so  far  as  to  remove  the  ]arvnx,  the 
question  arises  as  to  vbat  is  to  bc  done  with  tho  very  large  wound  which  iiow 
rcniains.  An  efFort 
sliotild  be  niade  to 
cloec  the  pharvnpcal 
woiiiid  coiiipletel.v, 
OP,  thia  being  impoa- 
sibic,  to  C  1  o  s  e  it 
aroiind  a  niblHsr  tniK! 
((i]iick's  fiiniicicd 
fooding  tube)  which 
will  carrv  the  seere- 
tioiis  into  the  esopha- 
gii3.  Tho  upper  end 
<if  tbo  tracliea  shoiild 
!hj  broiight  fonvard 
Hnd  sutured  to  the 
llaps  of  the  skin  un 
pither  Bide,  elosJng 
(i(T  with  the  mift  tis- 
»iie  tlie  upper  pnrt  of 
the  wouud  from  tho  traclical  oritico,  or,  according  to  the  mothod  of  Gluck,  it 
Khould  be  placcd  in  a  scparato  buttonliote  of  skin  and  an  effort  inade  to  close 
the  wound  off  by  atitching  acroas,  as  a  barrier,  the  stemohvoid  and  aterno- 
thvroid  muscles.  TIic  rcst  of  the  Monnd  shoiiId  be  packed  with  gauze  and 
treated  as  an  infocted  vvoiiiid  fniiii  tho  start. 

In  rogard  to  removal  of  tlic  adjacent  Ivniphatic  nodcs,  ButUn  in  l'J08  ex- 
1  the  following  opinion: 


I  o.       7. — CoUPLJrTE      LAHYNaECT01IT.  CLOSOBR      OF      WoDND       WITU 

Drainame  AnovE  and  a  Barhieh  of  Skin  and  UNDEat-iiNo  Timoe 
E  Dbainaob  Opehinu  ahd  tbe  Tracheal  Opehinu. 


"I  think  tbo  frlande  ought  to  bc  roinov«!  in  evcry  caao  in  which  thore  ia  eKtenaive 
»  of  the  larynx,  evpn  if  it  be  intrinsic,  unloaa  tho  discase  ia  limited  to  the 
niiddle  ione  of  the  iTiteriur  of  the  larj-nx.  Even  in  theae  caaes  it  would  probably  bc 
a  wiBC  precautioii  to  remove  the  glanda.  I  have  never  removed  tbe  glanda  and  the 
larrns  at  one  Bitting," 
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TEAOHEOTOHT 

A  tracheotomy  may  be  either  high,  low,  or  transverse.  The  high  operation 
is  above  tlie  isthmus  of  the  thyroid ;  the  low  operation  is  below  it ;  and  tlie  trans- 
verse one  is  over  the  cricoid  cartilage  (O.  Frank). 

Indications  for  High  Tracheotomj. — High  tracheotomy  is  done  to  relieve 
impending  obstruction  from  any  cause  above  the  trachea.  The  dvspnea  calling 
for  it  may  be  urgent  or  may  be  a  progressive  dy8pnea  due  to  some  growth  of 
long  standing  in  the  larynx.  It  is  the  situation  of  choice  in  children.  Foulis 
of  Gla8gow  has  called  attention  to  the  fact  that  the  isthmus  of  the  thyroid  is 
a  negligible  quantity  in  children  and  can  be  severed  between  two  clamps.  Its 
presence  may  be  ignored  and  behind  it  lies  the  best  plaee  for  entcring  the 
trachea. 

Further  indicatiohs  for  a  tracheotomy  in  thio  situation  are:  to  aid  in  the 
inspection  of  the  trachea  and  to  aid  in  the  removal  of  foreign  bodies  from  the 
trachea  or  bronchi.  The  inspection  of  the  trachea  and  its  bifiircation  can  ea8ily 
be  done  by  means  of  a  urethral  speculum  and  a  head  light.  In  some  instances 
it  raay  be  possible  to  introduce  forceps  directly  throiigh  this  opening  and  re- 
move  a  foreign  body.  A  high  tracheotomy  may  also  be  done  for  the  removal 
of  growths  from  the  trachea,  siich  as  fibromata  or  fibrosarcomata,  or  in  the 
other  direction  for  growths  of  the  lar3Tix.  Some  authorities  recommend  that 
it  be  done  as  a  preliminary  procedure  before  partial  or  complete  laryngectomy 
for  cancer.  It  is  also  done  as  a  therapeutic  measure  to  plače  the  vocal  cords  at 
rest  when  they  are  the  seat  of  papillomata. 

Indications  for  Low  Tracheotomj. — Low  tracheotomy,  that  is,  below  the 
isthmus  of  the  thyroid  gland,  is  indicated  in  obstnictions  of  the  glottis  in  adults 
and  is  placed  low  in  order  to  avoid  the  thyroid  isthmus,  which  in  some  cases 
is  more  prominent  and  liable  to  cause  embarrassment  from  hemorrhage  during 
the  procedure.  This  also  is  done  as  an  aid  to  the  inspection  of  the  interior  of 
the  air  passages.  Either  a  high  or  low  tracheotomy  may  be  done  ^to  aid  in  the 
expulsion  of  a  foreign  body  by  coughing.  Low  traclieotorav  is  the  preferable 
procedure  for  tracheotomy  which  precedes  total  laryngectomy,  as  it  allow8  of 
better  separation  from  the  laryngeal  w^ound.  There  are,  however,  certain  pre- 
cautions  to  be  taken  in  doing  it.  One  must  be  careful  not  to  wound  vcssels 
which  mav  be  aberrant  or  enlarged.  The  thyroidea  ima  may  be  in  the  way. 
The  innominate  ai'tery  mav  be  encountered  as  high  as  the  seventh  ring.  The 
inferior  thvroid  veins  are  larger  and  the  trachea  is  more  motile  at  this  point. 
There  is  greater  danger  of  infection  of  the  mediastinum  from  the  propinquity 
of  the  negative  pressure  in  the  chest  cavity,  and  the  thymus  gland  may  be  en- 
countered in  voung  subjcets.     (J.  Wood,  »{O.) 

Indications  for  Tracheotomj  in  Diphtheria. — At  the  present  tirne  the  pro- 
portion  of  recoveries  after  tracheotomv  in  diphtheria  is  about  6.'i  per  cent.  (4). 
In  this  disease  dyspnea  is  the  cardinal  indication  for  the  operation*     Some 
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authorities  go  to  great  Iciigtlis  to  dcscribc  tho  <liflFerent  forms  of  dvspnea,  the 
prcseiico  or  abseiice  of  particiilar  tvpes  of  wliicli  will  aflFect  the  prognosis,  should 
tracheotomy  be  done.  Tho  operator  must  be  guidcd  by  his  persoiial  judgment 
and  his  appreciation  of  the  phy8iology  of  the  respiratorj  mechanism.  Natu- 
rally,  when  tho  patient,  be  it  a  child,  is  suflFering  from  an  urgent  dvspnea  and 
the  lungs  appear  clear  and  resonant,  one  immediately  thinks  of  laryngeal  ob- 
struction  and  of  a  tracheotomy.  If,  on  the  other  hand,  the  patient  is  pale  or 
*iivid''  and  on  listening  to  the  chest  there  aro  well-marked  signs  of  pulmonary 
congestion,  not  to  say  edema,  one  must  neces8arily  think  of  terminal  exhau8tion 
eaused  by  too  long  delay  in  interferenee,  and  at  this  point  tracheotomy  will  do 
very  little,  if  any,  good.  It  is,  thei*efore,  a  better  rule,  if  one  is  not  prepared 
to  do  an  intubation  or  is  unfamiliar  with  that  procedure,  to  do  a  tracheotomy 
early  in  the  onset  of  the  dy8pnea  rather  than  to  delay  until  exhau8tion  has 
commenced  because  of  waiting  for  a  fine  distinction  to  be  observed  between  the 
forms  of  dyspnea. 

Oeneral  Considerations. — Before  proceeding  to  the  operation,  a  few  words  of 
eaution  aro  in  order  and  a  few  general  points  may  be  laid  down : 

First,  there  should  be  an  ample  incision  in  the  skin  in  order  to  avoid  the 
subcMitaneous  emphy8ema  which  may  otherwise  oceur,  and  to  give  better  access 
to  the  immediate  field  of  operation. 

Second,  the  operator  should  keep  accurately  in  the  middle  line,  for  going 
to  one  side  or  the  other  may  result  in  failure  to  open  the  trachea  properly  and 
may  greatly  increase  the  hemorrhage. 

Third,  the  trachea  should  be  steadied  by  an  assistant  if  present,  and  if  not, 
by  the  left  hand  of  the  operator,  when  it  is  being  cut  down  upon. 

Fourth,  hemorrhage  should  be  avoided  as  much  as  possible  and  ali  active 
blecding  8topi)ed  before  opening  the  trachea,  as  a  small  amount  of  blood  coupled 
with  the  mucous  secretion  of  the  trachea  may  act  as  a  movable  diaphragm  in 
the  hunen  of  the  windpipe,  which  prevents  the  interchange  of  tidal  air  and 
drown8  the  patient. 

Fifth,  one  must  be  sure  that  the  tracheal  fascia  is  proper]y  cut  and  that 
the  cannula  is  inserte<l  fairlv  and  squarely. 

Sixth,  if  the  breathinif  be  not  improved  at  once  upon  opening  the  trachea, 
tlie  trachea  should  be  aspirated  wtth  a  suction  apparatus,  or  swabbed  out  with 
a  feather,  or  both. 

Teohnio. — The  incision  for  tracheotomy  extend8  from  above  the  cricoid 
cartilage  in  the  median  line  in  a  longitudinal  direction  for  IV2  in.,  with  its 
middle  ovcr  the  first  tracheal  ring.  The  sternohvoid  and  sternothyroid  muscles 
are  retracted  from  the  median  line,  and  the  isthmus  of  the  thvroid  is  pushed 
downward  and  ali  blceding  vessels  are  caught  and  ligated.  The  trachea  is  then 
opened  either  bv  cutting  transverselv  across  the  front  of  the  trachea  between  tho 
first  and  second  tracheal  rings,  or  by  cutting  longitudinally  through  the  first 
and  second  rings.  A  spetnallv  designed  forceps  has  been  made  to  sHp  in  at  this 
juncture  and  hold  the  tracheal  edges  from  being  pushed  backward  when  the 
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.   .    iv%. ''>f;it  inti^odiiced  and  opened  will  serve  the 

s,     .v.v.vcU  '*:  uiaking  the  proper  selection  of  the  size  of  the 

v   .»v.*"**   v  ^^*^   '***^l  *  set  of  5  diflFerent  sizes  to  fit  any  giveii 

^  A  xv.*'x".v  ^^liivh  ho  coiild  selcct  at  a  inoment's  notice.     There  is 

^    v  ^^vtuil  t^>  l^*  used.     Some  prefer  a  eiirved  soft  nibber  tijl)e 

r  )    .'  ^1  ■•   ^  i-^*'  o|vuin4r*  others  prefer  a  doiible  silver  traeheal  tube  which 

)i^  oC  Uu*  rt^uv^val  of  the  iuner  tube  for  cleansing;  and  others  use  a  hard 

'   I »  ,j,  mj^*^     \Vliou  the  tube  is  well  in  plače,  it  should  be  secured  by  a  tape 

vhioh  it^H*?«  anuinil  tho  nei»k  tokeep  it  from  coming  out.     If  a  hard  nibber  tube 

iM  uj*4'd»  o*irt>  nnist  Ih^  taken  to  see  that  there  is  no  danger  of  it  falling  into  the 

trachea,  that  is,  it  should  be  obtained  from  a  reliable  firm  with  this  danger  in 

niind.    This  aivident  has  been  reported  and  is  a  very  awkward  complication  of 

this  owration.     Ali  tubes  should  be  inspected  and  it  should  be  made  sure  that 

thev  aro  \vell  nuule  In^fore  thev  are  used. 

When  once  the  tube  is  in  plače,  a  gauze  dressing  is  kept  around  it  to  pre- 
vent,  as  uiuch  as  possible,  infection  from  the  outside.  This  should  be  changed 
at  least  twice  a  dav.  \Vhen  the  tube  becomos  filled  with  mucu«,  it  must  be 
cleaned  bv  removing  it  and  boiling  for  a  few  moments,  if  the  material  pcrmits, 
and  if  there  is  much  rattling  and  a  tendenc  v  to  cyanosis  from  obstruction  to  the 
trachea  from  secretions,  the  tube  and  trachea  must  be  swablx;d  with  a  clean 
feather.  This  is  as  safe  to  use  as  anything,  as  there  is  little  danger  of  particlcs 
bocoming  detached  and  causing  irritation  in  the  trachea.  It  is  also  well  to  have 
some  form  of  mechanical  suction  present,  which  mav  be  exerted  by  means  of 
a  small  flexible  catheter  through  the  tracheal  tube.  This  mav  be  the  means  of 
preventing  the  patient  from  drowning  in  h  is  own  secretions  (CMievalier  Jack- 

son,  27). 

Complications. — Complications  arising  in  the  course  of  tracheotomy  are: 
(a)  Inhalation  of  blood  and  discharges  from  the  wound,  causing  bronchopneu- 
monia,  tracheobronchitis,  and  ordinarj  tracheitis;  (b)  decubitus  of  the  trachea 
from  pressure  of  the  end  of  the  tube  on  the  back  of  the  tracheal  wall;  (c)  de- 
tachment  of  the  tube,  which  then  falls  into  the  trachea  and  bccomes  a  foreign 
body  and,  as  such,  must  be  dealt  with  according  to  the  treatment  of  foreign 
bodies.  This  last  causes  an  alarming  condition,  often  putting  the  patient  to  the 
verge  of  suflFocation.  Should  it  occur,  the  first  cxpedient  is  to  invert  the  pa- 
tient, rapping  him  sharply  on  the  back,  retracting  with  a  thread  around  the 
neck  the  edges  of  the  tracheal  wound,  and  loaing  no  time  in  securing  a  pair  of 
forceps  with  which  to  seek  the  foreign  bodv  at  the  earliest  possible  moment. 

When  a  tracheotomv  has  been  done  for  papilloma  of  the  larvnx,  it  is  often 
the  čase  that  a  mass  of  papillomatous  tissue  springs  up  about  the  tube.  This 
should  be  cut  down  and  burned  with  a  caustic  from  time  to  time  to  prevent 
clogging  of  the  opening  of  the  tube. 

After-treatment. — In  the  after-treatment  of  tracheotomv,  as  in  ali  opera- 
tions  for  opening  the  air  passages,  the  attending  phvsician  must  strive  to  avort 
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the  common  coraplieation  of  pneumonia.  To  avoid  this,  attention  must  be  paid 
to  the  secretions  from  the  woun(l,  keeping  the  external  wound  clean  and  dressed 
twice  a  dav,  or  oftener,  with  inoist  dressings:  keeping  the  trachea  free  from 
the  viscid  secretions  whieh  tend  to  accumulate  and  which  cause  a  rattling  and 
coughing.  \Vhen  thcse  secretions  are  present  and  cause  embarrassment,  the 
inner  tube  of  the  cannnla,  if  it  be  made  after  this  pattern,  must  be  taken  out 
and  cleansed,  and  a  feather  8wabbed  down  the  trachea  until  the  breathing  is 
free  and  the  patient  is  a  t  ease  again. 

Asi  de  from  the  special  treatment  of  the  wound,  the  general  condition  of 
the  patient  must  be  looked  after.  He  must  be  kept  comfortable  and  fairly 
warm  by  means  of  bed  clothing,  but  the  temperature  of  the  room  should  not  be 
above  70°  F.  If  there  is  a  tendency  for  the  secretions  to  dry  around  the  tube, 
the  addition  of  some  moisture  to  the  inspired  air  will  prevent  this.  Inhalations 
of  steam  from  a  pint  of  boiling  water  upon  which  has  been  poured  a  teaspoonful 
of  compound  tincture  of  benzoin  may  bo  utilized,  but  it  seems  better  to  keep  the 
patient  comfortable  rather  than  to  plače  him  under  a  tent  in  which  a  8teamy 
atmosphcre  is  continually  maintained,  as  is  frequently  recommended.  The 
paticnt's  nutrition  must  be  kept  up  and  one  of  the  means  indicated  may  be 
feeding  with  the  catheter  through  the  noše. 

In  acute  cases  after  the  fifth  day,  one  must  think  of  removing  the  tube. 
The  tirne  for  this  is  governed  by  the  amount  of  secretions  present.  If  the 
tendencv  to  exeessive  secrction  has  ccased,  then  the  tube  may  be  removed. 
This  will  be  found  generally  to  be  fronr^the  fifth  to  the  tenth  day.  Cases  that 
Iiave  been  a  long  tirne  coming  to  tracheotomv  will  have  to  be  dealt  with  more 
alowly,  depending  upon  the  progress  of  the  condition  for  which  the  operation 
wa8  performed. 

ABLATION  OF  THE  TBAOHEA 

Ghick  (18)  has  practiccd  ablation  of  the  trachea  for  primary  carcinoma. 
Tumors  of  the  trachea,  both  l>enign  and  malignant,  are,  however,  extremely 
rare,  according  to  von  Rruns  (6),  the  proportion  being  1  tracheal  tumor  to  100 
laryngeal  tumors  (Sauer,  85). 


BBONCHOTOMV  THROUGH  THE  POSTERIOR  MEDIASTINUM 

Indioations. — This  procedure  should  be  attempted  on]y  after  a  foreign 
body  has  been  located,  eitlier  by  the  X-rays  if  it  is  opaque  to  them,  or  with  a 
certain  degree  of  accuracy  by  means  of  a  tracheobronchoscopy.  If  the  object  is 
not  seen  by  the  bronchoscopv,  at  leust  it  may  be  possible  to  detect  pus  coming 
from  ono  or  the  other  bronchus,  indicating  that  it  is  near  the  site  of  the  foreign 
bodv. 

The  indications  for  bronchotomv  through  the  posterior  mediastinum  are 
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forei^  hntliea  impacle«!  in  the  brcinehua,  or  of  Ion;:  »lamling,  which  cannot 
be  reiDOve«!  by  means  of  an  upper  bronchoscopv  or  by  a  broncboscopr  throogb 
a  Iow  tracheotomv.  ( The  gu^r^cestioD  bas  been  made  ibat  this  form  of  bron- 
cbotomv  mav  be  utilizcl  to  prolong  life  in  cascd  of  pn>wtb3  which  3lowly  ob- 
literate  the  trachea.  The  opening  is  made  into  the  bronchus  and  a  long  jointed 
tube  ispasfled  in  locslablish  an  airpassage.    It  would  seem  of  doubtful  utilitr.) 

Bronchotomv  througfa  tbe  posterior  mediastinum  mav  be  perfonned  for  eii- 
(ering  the  right  main  bronehus  or  for  tbe  left  one.  The  procedure  dlfferd 
fllightl/  on  the  2  sides. 

The  procedure  bere  described  follovrs  tbe  method  of  Anscim  SGbwartz,  with 
Homc  ininor  modifirations. 

Technic, — BIGHT  POSTBBIOB  BBOSCHOTOMV.— With  ibo  patient  Ivios 
on  the  »idc  on  wbich  the  operation  is  to  be  done,  and  the  corrcsponding  arm 


liangiiig  (iver  tlie  Cflge  of  tlio  table  to  retraot  the  Boapiihi,  a  ciined  incision  is 
Miade  r>ver  the  ;trd,  4th,  r>th,  and  llth  ribs,  niakiiig  a  Hap  with  tlic  hasc  toward 
the  axillarv  liiic.  The  ponvexit_v  of  tlie  flap  ahoiild  pasa  slifrlitK-  licvond  the 
spinona  jtrocvnmn  of  tlie  vertehnv.  The  akin,  faacia,  and  iniiscles  are  incUided 
in  thia  flap  rifilit  dowii  to  tlip  tninsversc  pr<x^8aes  of  tlio  vortclmi'  and  the  ribs. 
'l'hp  erector  spinu-  tnnwle  is  nepuratcd  fnim  t\tc  vertohni'  aml  <lrawn  niitward. 
Wlion  tlie  ontcr  IninliT  of  tlii«  innscio  i»  rfacliod,  tlio  rilw  are  .Iciiiidnd  morn 
panilv.  \Vith  ril>-cntting  alioars.  tho  :trd,  4tli,  5tli.  and  Htli  lilis  are  divided 
nnar  tlioir  ultachnicnt  to  the  vertcbnc,     The  nniscles  and  ribs  are  theu  sep- 
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arated  from  thc  nervea  and  iiitercostal  vessela,  whiph  lie  at  this  junctiire,  about 
1  em.  anteriorly.  These  can  eaailv  be  saved,  if  one  so  deaires,  bv  stripping  the 
riba  from  thein  outward.  A  portion  of  tbe  ribs  and  intervening  intercostals 
are  then  renioved  for  a  space  of  about  5  to  7  cm.  from  above  downward.  Thej" 
are  not  replaced.     (This  method  gives  a  better  field  of  operation  in  the  deptb 


Fia.  9. — PoBTERioR  Bbonchotomt.  The  Plbura  is  Hehe  SaofrH  Draivh  Outivabd  with  a  Rb- 
TEAiTroB.  The  uyBiiB  vcia  is  hei«  w>on  croaaiDi  i>oel«riorly  to  the  eaophagua.  The  vagiu  nerve 
Uea  on  the  esophasue-    (From  ongiiiBl  dinecUona.) 

of  the  cbest.)  \Vith  the  fingera  preseing  toward  the  vertebral  column,  tbe 
parictal  plcura  ia  stripped  from  tbe  vertebral  column  upward  and  downward 
and  fonvard  until  tbe  esophagus  is  in  plain  aigbt.  In  about  the  middie  of  the 
wound  tbe  azygOB  vein  is  eeen  croasing  tbe  eeophagus.  Tbe  lung  and  parietal 
plcura  are  now  retracted  outward  bo  tbat  tbe  az^gos  vein  is  wel]  exposcd.  Tbe 
vagus  nerve  vili  be  seen  Iving  on  the  esopbagua,  running  in  the  same  dircction 
as  it.  The  araall  bronchial  artery  Hes  about  2  cm.  beloiv  the  azygos  vein. 
\Vitb  tbe  index  finger  and  at  a  depth  of  7  cm.  in  an  adult,  will  be  fcit  tbe 
poBterior  extremitica  of  the  rings  of  the  rigbt  broncbna,  in  the  space  boundcd 
above  by  the  azjgoa  vein,  b«?Iow  by  the  amall  bronchial  artery,  to  tbe  left  by 
tbe  esopbagiiB  and  to  tbe  riglit  by  the  lung.  Thia  raay  then  be  graspcd  by  a 
tenacnium  or  volselhim  forcops  and  opened  with  a  sbarp  scissnrs  in  the  dircc- 
tion of  the  axi3  of  thc  bronehua.  A  scarcb  may  tben  be  mndp  for  tbe  foreign 
bodv  with  forccps  introdnc«!  into  tho  bronchns.  If  a  peribroncliial  ahaccas 
exi3tii,  drainage  mav  1hi  establiebcd  bv  meana  of  a  very  aoft  tube  in  thia 
locaHty, 
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LEFT  P08TEB10R  BRONCHOTOMT. — The  same  mimbcr  of  ribs  is  expoaed 
by  a  similar  flap,  the  parietal  pleiira  is  separated  upward,  di>wnwHrd,  and  for- 
ward  to  the  vertcbrie  in  the  same  manner  as  on  the  right  side,  biit  here  the 
first  large  atnictiire  to  he  enconntered  is  the  aorta.  Follovvinf^  this  up,  the  arrh 
will  be  found  poing  fonvard  to  reach  the  anterior  mediastinum.     Under  the 


Atiovn  it  iH  the  azVKiHi  voiu;  bolo' 
centimctore  trom  the  aurfacc  aiid  : 


RlUBT  Main  Brunchub  Hbrk  LiKH  EIkpihiki)  and  Opkned. 
r  it  is  tho  Bfuall  bronchial  Brtory.  It  Ue*  al  a  depth  of  nevrn 
1  at  fint  moat  reMlily  leocvnisod  by  toucb.     (From  origioBl 


areh  will  bo  felt  the  left  broncluis  at  the  same  distance  from  the  siirface  of  the 
ribs  and  by  the  same  moans  of  tonch.  The  method  of  opening  is  the  same  as 
on  the  oppositc  side.  If  the  bronchus  has  been  opened,  it  is  better  to  cloae  tlic 
noiiiid  with  drainnpc  on  acconnt  of  tho  probabilitv  of  snppuration  accompaiiy- 
itif^  the  prcseiicc  of  tlie  foreijni  body  for  any  length  of  time  in  the  lung. 

Bronchotomj  Ihrotigh  the  Kig^ht  or  Left  Chest  Wall. — This  is  a  vcry  dif- 
fcrent  procednre  from  a  bronchotomv  thron^h  tlie  posterior  mediastiiiinn  and 
invoives  enterinp  or  pasainj?  throngh  the  pleiiral  space.  The  indications  for 
bronchotomv  tlirongh  a  thoracotoniy  woiind  are:  a  foreign  body  whieh  cannot 
bo  rcachcd  in  any  other  way,  and  the  presence  of  a  bronehieetasis.  In  eitber 
of  these  eonditiona  one  may  enconntor,  on  opening  the  thoracic  cavity,  ad- 
hcsions  betwecn  the  hino;  and  the  plenra,  nr  the  field  may  oniv  be  partially 
giiardcd  by  adheaions.  Tf  tbe  foreign  body  is  of  only  recent  lodgment,  there 
will  be  ni>  adhcsions  from  it, 

PifFerential  pressnre  mav  or  may  not  be  emploved,  depending  largelv  »poti 
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the  ape  of  tlie  patient,  upon  the  length  of  tirno  tlic  foreifni  bodv  Iias  breii  presciit, 
causiag  a  local  reactioo  or  adhesions,  and  npou  tlic  faniilinvitv  of  tho  surgcon 


'la.  11. — Leit  PaBTBRioR  Broncbotout. 
been  preserved.  The  left  majii  bronchuB  i 
inoiwry  veasel.     (Prom  original  disaectionB 


[n   thia   cut   the  intercostal  nervea  and  vsasela  have 

SHOD  lying  aDte[iorly  lu  the  aoita  and  below  the  pul- 


witli  it.  JIy  own  preference  ivoiiltl  be  to  use  the  intratraclieal  metliod  of  dif- 
fereiitial  pressiire,  especiallj  when  cbildren  are  being  operated  upon,  as  a 
cliild  will  bear  the  openiiig  of  one  pleiira  with  lesa  frcedoni  fiom  reepiratorv 
enibarnisMniciit  thaii  will  an  adiilt,  ovving  to  tho  greater  motilitv  of  the  uiediaa- 
tinal  striictiirea,  The  ititrntracheal  iiietliod  of  ancsthosia  hirjiclv  piits  at  rest 
tho  inovciiicnt  of  respiration  and  insurea  for  tlie  operator  a  more  <niif!t  field 
than  vvould  otherwi8e  be  encountered.  The  advice  of  snirie  siirgeona  ia  to 
attack  the  larger  broiichi  directly  if  the  foreijni  body  ia  to  be  removed,  iising 
mueh  the  eame  method  of  procedure  as  in  the  renioval  of  stonc  from  the 
pelvia  of  tlie  kidney  throngh  the  wall  of  tlie  pelvis  of  the  kidnev.  lly  own 
preference,  however,  is  to  paaa  througli  the  Inng  tlssiie  to  the  bronchns,  pro- 
vided  the  body  ia  as  dcep  as  the  Becoiidary  bronclii,  and  extract  it  throngh 
tlio  liing,  in  mueh  the  same  way  as  a  kidnev  atonc  ia  removed  by  Rplittlng  the 
kidney,  a  proce<hire  advocated  in  the  earilec  davs  of  kidnev  aurf«!ry,  Tlie 
liemorrhage  vvhich  iii8y  reault  from  this  can  be  controlk-d  by  paekiiig,  or,  if  tlie 
operation  provea  to  be  freo  from  visihle  pns,  by  a  aerics  of  bnried  purse-striiig 
BiitnrpK  of  cutgiit,  elosing  llie  visccral  plenra  with  continnona  atitchinp  nnieli  aa 
anv  woniid  ia  chiaed  by  a  contiinions  atitch,  which  is  also  partij  a  retcntion 
stitoli.  Or  the  Inng  over  tlie  bronchna  niay  be  dealt  with  aa  sngge.sted  in  iiiy 
report  of  Honie  liihoratory  cxperinieiits  in  IDOR  (20).     The  cheat  shonhl  tlien 
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be  closed  tightly  and  the  patient  watclied  carcfully  for  development  of  any 
fluid  in  the  chest,  which,  if  not  punilent,  will  be  absorbed. 

The  site  of  the  thoracic  incision  shoiild  be  determined  by  the  phy8ical  signs 
and  by  the  position  of  the  foreign  bodv,  if  opaque,  as  shown  by  the  X-rays. 
The  incision  taking  out  the  sixth  rib  allows  aceess  to  the  Iower  part  of  the  chest, 
and  the  one  taking  out  the  fourth  rib  will  allow  aceess  to  the  bifurcation  of  the 
trachea  and  to  the  primary  and  8econdary  bronchi  on  the  side  in  which  the  in- 
cision is  made.  If  the  operation  is  being  done  under  differential  pressure,  the 
pressure  can  be  momentarily  discontinued  while  the  lung  on  the  side  in  question 
is  allowed  to  collapse,  and  the  palpation  of  the  root  of  the  lung  is  carefully  done. 

In  bronchotomy  for  lung  abscess  or  bronchiectasis,  one  is  dealing  with  quite 
a  different  entity  and  the  method  of  operative  procedure  must  be  modified  to 
meet  the  conditions  of  suppuration  which  are  prcsent  from  the  start.  This 
holds  true  also  if  the  abscess  surrounds  a  foreign  body.  In  tliese  unclean  con- 
ditions the  favorable  outcome  of  the  operation  is  materially  aided  by  the 
presence  of  adhesions.  If  on  opening  the  chest  wall,  these  are  found  to  be 
present,  one  can  proceed  cautiously  by  a  blunt  dissection  in  the  direction  of  the 
depth  of  the  lung.  If,  however,  these  adhesions  are  not  present,  it  is  wi8er  to 
do  a  two-8tage  operation.  At  the  first  sitting  explore  the  lung  by  palpation  and 
afterward  produce  adhesions  between  the  visceral  and  parietal  pleura  by  the 
application  of  some  irritant  chemical,  such  as  LugoFs  solution  (Sauerbruch), 
to  the  visceral  pleura,  and  stitch  the  visceral  to  the  parietal,  allowing  the 
wound  to  close  for  the  tirne  being.  After  10  or  12  davs,  the  lung  may  again  be 
gone  through  by  means  of  blunt  dissection  until  the  bronchiectasis  is  reached 
and  can  be  drained.  In  this  class  of  cases  the  rigidity  of  the  chest  wall  should 
be  overcome  by  removal  of  a  number  of  ribs  at  this  sitting  or  at  a  8ub8equent 
one  to  allow  the  lung  and  its  contained  cavity  to  collapse. 

The  after-treatment  of  this  condition  is  to  keep  the  tract  open  and  allow  the 
secretions  to  escape  until  the  discharge  bccomes  less  profuse,  and  then  to 
cautiou8ly  inject  into  this  bronchial  fistula  a  paste  made  of  vaselin  and  iodo- 
form,  from  10  to  30  per  cent.,  at  intervals,  depending  upon  the  condition  and 
progress  of  the  patient. 

The  complications  may  be  empyema  and  pneumonia,  which  must  be  met  ac- 
cording  to  indications,  as  in  uncomplicated  cases. 


INTUBATION 

Indications. — The  chief  indication  for  intubation  and  the  one  which  is  fore- 
most  in  the  minds  of  the  medical  profession  is  obstruction  to  breathing  caused 
by  laryngeal  diphtheria.  When  a  diaguosis  of  diphtheria  is  established  and  the 
patient  begins  to  show  signs  of  increasing  obstruction  to  the  free  ingress  of  air, 
as  shown  by  increased  striJor  and  an  anxious  expression,  with  an  increasing 
cvanosis  of  the  skin,  the  tirne  has  eonie  for  intubation.     In  croupous  larvngitis 
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without  demonstration  of  the  Klebs-Loffler  bacillus,  it  raay  also  be  necessarjr, 
in  order  to  avoid  suffocation,  to  insert  an  intubation  cannula.  Secondary  stric- 
tures  of  the  larynx  may  necessitate  one  form  or  another  of  intubation,  but  these 
shoiild  be  more  satisfaetorily  dealt  with  under  the  complications  of  the  diseases 
of  which  they  are  an  accompaniment. 

Technic. — As  this  is  most  frequently  done  in  children,  it  shoiild  be  de- 
seribed  as  being  done  upon  a  child.  The  instruments  required  are  a  set  of 
0'Dwyer  intubation  cannula*,  with  the  introducer  and  remover.  No  anesthetic  is 
used,  as  the  patient  is  already  suffering  from  extreme  dyspnea.  The  services  of  a 
strong  and  intelligent  nurse  are  indispensable,  as  success  depends  upon  the 
proper  holding  of  the  child  and  the  quickness  with  which  the  procedure  can  be 
performed.  The  position  of  the  patient  is  as  follows :  The  nurse  holds  the  child^s 
feet  between  her  knees,  keeping  its  body  upright  with  one  hand  holding  the  head 
against  her  left  shoulder  and  the  other  hand  holding  the  2  hands  of  the  patient 
The  body  should  be  anatomically  straight  up  and  down.  As  the  patient  is  thus 
held,  the  operator  sits  on  a  stool  facing  the  child  and  with  the  instrument  fitted 
with  a  properly  selected  cannula  in  his  right  hand,  he  passes  his  left  forefinger, 
protected  by  a  bandage  to  prevent  its  being  bitten,  down  to  the  child^s  epiglottis, 
which  he  then  hooks  forward.  The  instrument  is  then  passed  along  the  side  of 
the  left  forefinger  until  the  cannula  is  felt  to  rest  upon  the  top  of  the  larynx. 
There  is  a  moment's  pause  and  at  a  sudden  inspiratory  effort  on  the  part  of  the 
child,  the  cannula  is  slipped  into  the  glottis  and  the  carrier  released  and  with- 
drawn.  The  string  which  has  been  previously  placed  in  the  cannula  is  not 
withdrawn.  It  causes  but  little  annoyance  and  is  the  means  of  safeguarding 
against  the  loss  of  the  tube  and  also  acts  as  a  great  aid  in  withdrawing  the  tube 
when  the  time  has  come  to  remove  it. 

The  que8tion  will  immediately  arise  whether  the  tube  is  in  the  right  plače 
or  not.  A  very  frequent  accident  is  to  plače  it  in  the  esophagus,  where  it  \vill 
do  no  good,  but  where  it  will  do  little  harm  for  the  moment.  By  introducing 
the  finger  after  the  cannula  has  been  slipped  oflF  the  holder,  one  can  feel  the 
position  df  the  upper  end.  If  the  posterior  part  of  the  larynx  can  be  felt  be- 
hind  the  tube,  the  tube  is  in  plače.  If  this  cannot  be  felt,  the  tube  should  be 
withdrawn  and  an  attempt  made  to  introduce  it  again.  Naturally,  too  long  and 
continued  effort  should  not  be  indulged  in.  If  it  is  impossiblc  to  introduce  the 
cannula  within  a  reasonablv  sliort  time,  Goodall  (19)  recommends  that  after 
3  attempts  at  intubation  without  success,  ali  further  attempts  should  be  aban- 
doned  and  a  tracheotomv  should  be  resorted  to  at  once. 

Bemoval  of  the  Cannula. — The  average  intubation,  according  to  Rosenthal 
(34)  is  120  hours.  Rosenthal  states  that  the  eausc  of  proloncfcd  intubation 
most  frequently  is  paralvsis  of  the  vocal  cords,  not  tliat  intubation  causes 
paralysis.  In  tlic  discussion  of  the  same  article,  Or.  1>.  T^  Sliirlov,  of  Detroit, 
states  that  in  2G1  intubations  performed  in  diplitlu^ria  in  tlic  5  vcars  prior  to 
Harcb,  1902,  he  had  only  8  cases  where  the  tube  was  n^tained  longer  than  his 
»•iy  4  days — in  othei*  ^a-mI«^  only  8  cases  where  it  was  necessary  to 


3G(i  THE    LARYXX,    TRACIIEA    AND    BROKCHI 

intiibate  again  after  the  tube  had  once  been  removed.  (From  thia,  it  is  alBo 
clear  that  tlio  0'Dwyer  cannula  as  used  in  diphtheria  produces  no  paraly8is, 
even  after  4  days  in  the  larynx — Green,  20.) 


BRONOHOSOOPY 

The  use  of  the  bronchoscope  is  but  one  division  of  endoscopic  work  that  has 
been  developed  generallj  in  the  last  few  years.  One  who  is  farailiar  with  the 
use  of  the  esophagoscope  will  naturally  be  able  to  do  a  bronchoscopy  with 
greater  fa(iility  and  one  who  is  accustomed  to  urethroscopies  and  cysto8copies 
will  naturally  fall  more  easily  into  the  way  of  doing  a  bronchoscopy  than  one 
who  has  never  attemptcd  anything  of  this  nature.  Bronchoscopy  is  harder  to 
master  than  es()phagoscopy  and  far  harder  than  cystoscopy,  on  account  of  the 
difference  of  the  image  presented.  The  tax  upon  the  patient  is  severe.  Upon 
the  examiner  it  is  also  great  in  the  matter  of  patience  and  manual  dexterity; 
and  it  calls  for  great  rcsourcefulness.  By  virtiie  of  the  difficulties  that  must 
be  overcomc  it  will  not  bccome  a  procedure  to  be  plaeed  in  the  hands  of  everv 
surgeon,  but  a  general  description  of  this  special  branch  of  work  is  not  out  of 
plače  in  a  book  of  this  nature. 

Instruments. — The  bronchoscope  should  be  strong,  in  order  to  stand  lateral 
strain  in  displacing  the  tracliea,  and  simple  in  construction.  It  must  havc  an 
adequatc  lighting  svstem  and  tubes  of  diflFerent  caliber.  (A  tube  of  7  mra. 
outsidc  diameter  is  about  as  small  as  can  be  used  with  satisfaction.)  Most 
instruments  ha  ve  exten8ible  tubes,  which  may  be  raade  longcr  by  pushing  them 
into  the  trachea  by  means  of  a  spring  or  other  device.  The  question  of  lighting 
is  exceedingly  important.  A  light  thrown  from  the  outside,  either  directly  or 
indirectly  by  means  of  prisms  and  a  mirror,  has  met  with  the  greatest  favor. 

One  should  familiarize  himself  with  the  necessary  apparatus  and  instru- 
ments before  undcrtaking  to  use  them,  as,  unfortunately,  the  instruments  are 
more  complicated  than  thosc  for  the  ordinary  procedures  in  8urgery,  and  failure 
may  occur  by  the  failure  to  properly  control  the  electric  current. 

In  the  instrumcntarium  are  also  included  forceps  of  various  shapes  for 
various  purposes^— nooks,  appHcators,  long  sponge  holders,  etc.  For  a  list  of 
instruments  one  should  possess  before  undcrtaking  bronchoscopy,  I  will  mon- 
tion  the  f ollowing : 

A  hro7ichoscope,  with  two  sizes  of  tubes  and  preferably  outside  illumina- 
tion  and  electric  control  for  attachment  to  the  street  current  or  a  small  dry 
battery  with  a  control ler  attached  to  it.  The  latter  is  preferable,  as  it  will 
avoid  any  shock  from  grounding  of  the  current.  (Mikulicz  had  a  tube  black- 
ened  on  the  inside.  The  apparatus  of  Killian  is  generally  considered  the 
standard  instrument.  Briinings  has  devised  a  very  excellent  bronchoscope 
embodving  some  of  the  principles  of  the  endoscope  of  Kasper.  J.  Guisez  (21) 
has  devised  an  excellent  headlight  for  use  with  the  bronchoscopic  tube.    Lewi- 
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solin  Ima  deviaed  on  a  different  priuciple  &  very  ingcnioiis  instnimciit,  and  one 
has  been  brought  out  by  me.) 

A  pair  of  long  forcepa  eapeciallj  deslgned  to  work  through  the  broncho- 
scope  tube. 

A  long  suction  tube, 

A  siiitable  mask  on 
wLich  to  drop  ether  for  the 
crontimied  anestbetization 
of  the  patient  wlieu  tlie 
broncboscope  tube  is  in 
piaee. 

A  curved  applicator  for 
tlie  cocainization  of  tbe 
pharynx  and  larynx. 

A  ]ong,  slraifjht  appli- 
cator for  cocainizing  fur- 
tlier  dowii  the  traehea. 

A  direet  vision  laryngo- 
scope  with  a  alide  in  the 
side  of  it  to  enable  its  bcing 
removed  f  r  o  m  over  the 
broncboscope  tube.  (The 
hronchoscopic  tube  ia  intro- 
dnccd  through  it.) 

Erlra  lujkls  for  illu- 
inination,  as  it  is  very  ira- 
portant  not  to  have  to  de!ay 
or  to  rppeat  the  procesa. 

A  alrong  ivooden  chair 
with  the  lofis  eavvn  off,  for 
tho  pationt  to  sit  in  wbeii 
u  local  anesthetic  is  uacd; 
and  a  tahle  with  a  special 
head  liolder  for  general 
ane!<thc»ia. 

A  sinall  electromagnet  for  introduction  into  the  traehea  in  eaae  the  foreign 
body  muy  be  of  iron  or  steel. 

Otlicr  Instruments  niav  be  accumulated  or  made  as  occasion  <lenianda. 

Before  performing  either  an  upper  or  a  lower  bnmchosci>py  upon  a  living 
patient  it  is  well  to  do  some  preliminary  work  on  a  <'aduver  or  on  dof^,  or  on  a 
]>hiintom  tracheal  and  bronchinl  tree. 

Technic— LOWER  BB0NCH0SC0PY.— Tlie  procedure  is  I)est  attemptcd  after 
proIiraiuary  practice  upon  a  pationt  who  has  hud  a  trachootomv  perfnmicd 
(Itriinings  and  IIowarth,   S).      Kxaniination  tlinnifili  tliis  opciiing  will  con- 
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stitute  what  is  known  as  a  lower  bronchoscopj.  If  this  tracheotomy  wound  is 
recent,  it  is  well  to  have  the  patieiit  lyiiig  down.  If  it  is  an  old  wound,  the 
patient  may  very  well  sit  up  and  the  bronchoscopy  will  be  much  facilitated  by 
this  posture.     The  exaininer  should  familiarize  himself  by  this  means  with  the 

lower  part  of  the  trachea,  and  with  the 
bifurcation  and  the  right  and  left 
bronchus.  By  8uitably  displacing  the 
trachea  the  tube  can  be  entered  into 
one  or  the  other  bronchus  and  the 
branching  of  the  bronchi  may  be  seen, 
(Before  doing  this  examination,  it  is 
well  to  study  the  scheme  of  the  bronchi 
going  to  the  different  lobes,  in  order 
that  one  may  have  a  8ystematic  idea  of 
the  steps  to  be  taken  in  searching  the 
bronchi  from  above  downward  on  each 
side.)  The  right  bronchus  is  the  one 
to  be  first  inspected,  as  into  it  fall  most 
of  the  foreign  bodies.  The  opening  of 
the  right  upper  lobe  bronchus  may  be 
seen  in  passing  the  tube  down  the  right 
bronchial  opening,  but  it  is  almost  im- 
possible  to  inspect  the  upper  lobe  bron- 
chus with  any  satisfaction.  The  right 
middle  lobe  bronchus  and  the  right 
lower  lobe  bronchus  can  be  brought 
more  easily  into  view  and  inspected. 
They  can  be  seen  to  their  bifurcations. 
The  left  bronchus  is  inspected  by  with- 
drawing  the  tube  and  passing  it  down 
the  left  bronchus  by  displacing  the  bi- 
furcation of  the  trachea  somewhat  to 
the  left  side.  In  this  čase  there  are  the 
lower  lobe  bronchus  and  the  upper  lobe 
bronchus  to  be  inspected. 

Besides  utilizing  a  tracheotomized 
patient  to  start  on,  it  is  well  to  bear  in 
mind  that  in  any  čase  we  may  be 
obliged  to  resort  to  a  lower  tracheobron- 
choscopy,  when  it  is  too  diificult  to  do  an  upper  tracheobroncho8Copy,  or  if  one 
does  not  feel  satisfied  with  the  finding-s  through  the  upper  route.  It  is  by 
far  the  easier  procedure,  but  of  course  entails  the  necessity  of  a  tracheotomy 
wound. 

UPPEE  TRACHEOBRONCHOSCOPT. — We  now  come  to  upper  tracheobronchos- 
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copy,  which  is  a  more  difficult  procedure.  In  this  čase  the  patient,  if  a  child, 
is  anesthetized  at  the  tirne  and  in  the  same  room  where  the  attempt  at 
bronchoscopy  is  to  be  made.  The  examiner  should  be  in  the  room  ready  to 
pass  his  instruments  at  once  should  there  be  any  dyspnea  caused  by  the 
superimposition  of  the  an- 
estheaia.  If  an  adult  is 
to  be  examined,  it  is  well 
to  attempt  at  first  to  anes- 
thetize  the  pharynx  and 
larynx  with  a  10  per  cent. 
cocain  solution,  or  novo- 
cain  4  per  cent.  with  ad- 
renalin. (The  latter  takes 
about  30  minutes  to  pro- 
duce  working  anesthesia. 
I  have  had  good  success  in 
the  mucous  membranes  by 
this  me  t  h  od,  notwith- 
standing  the  unfavorable 
criticism  of  it  as  an  anes- 
thetic  in  this  locality.) 
Twenty  minutes  should  be 
allowed  before  an  attempt 
is  made  to  pass  the  instru- 
ment. If  the  local  anes- 
thesia is  sufiicient  and  the 
patient  conscious,  the  po- 
sition  for  the  examination 
may  be  semi-upright  with 
the  body  inclined  forward 
and  the  head  extended, 
but  not  to  such  a  degree 
as   to   curve  the   cervical 

spine.  Or  the  patient  may  He  on  his  left  side  with  the  knees  drawn  up  and  the 
head  extended  and  held  by  the  assistant  or  by  a  special  head-holder.  If  a  child 
and  unconscious,  the  patient  should  be  on  his  back  with  the  shoulders  at  the  end 
of  the  table,  so  that  the  head  may  be  well  thrown  back  and  the  neck  lifted  for- 
ward  (Boyce's  position,  26). 

Passino  of  the  Instrument. — Ali  instruments  should  be  sterilized  before 
commencing.  The  bronchoscope  should  be  lubricated  with  a  suitable  lubricant 
and  passed  by  direct  vision  into  the  pharynx,  at  first  nearly  at  right  angles  to 
the  axis  of  the  trachea,  encountering  first  the  anterior  wall  of  the  epiglottis; 
then  slipping  over  this  into  the  upper  part  of  the  pharynx,  the  distal  end  is 
directed  forward,  i.  e.,  the  handle  of  the  instrument  is  raised  toward  the  head 

25  B 
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Fio.  14. — Various  Tips  ob  End-piecss  por  Attachment  to 
FoRCEPS.  A,  Brdnin^s'  hollow  body  forceps;  B,  claw  for- 
ceps;  C,  modified  Guiaez  forceps;  D,  von  £icken'8  needle 
forceps;  E,  Killian'8  bean  foroeps;  F,  flat  body  foroepa. 
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and  the  tube  assumes  more  nearly  the  direction  of  tbe  asis  of  the  trachea.     As 
the  arjtenoids  are  approached,  one  will  see  them  move  and  perceive  the  rush  of 
air  with  its  characteristic  whi8tling  sound  against  the  end  of  the  tube.     By 
paying  attention  to  this  sound,  one  can  approach  with  ease  the  rima  glottidis 
and  pasa  the  instrument  between  the  vocal  cords.     To  do  this,  when  the  ary- 
tenoids  are  encountered,  the  instrument  should  be  withdrawn  until  the  glottis 
is  seen,  and,  watching  for  a  favorable  moment,  it  should  be  slipped  through  tbe 
glottis  as  it  is  opened  with  an  inspiration.     The  wedge-shaped  tip  of  the  tube 
facilitates  its  passage  between  the  cords.    If  it  is  impossible  to  introduce  it  as 
described,  a  direct  vision  larjngoscope  should  be  used-     The  bronehoscope  can 
be   slipped    in   through    this   instrument    and    the    larjngoscope   withdrawTi 
by  means  of  the  slot  cut  in  the  side.     (As  the  end  of  the  tube  comes  more 
nearlv  over  the  chink  of  the  glottis,  more  air  is  encountered  rushing  througb 
the  tube.     If  the  operator  is  wearing  spectacles,  the  eye  will  be  clouded  by 
steam  from  the  breath.     This  can  be  prevented  by  dipping  the  glass  of  the 
eye  used  in  a  weak  solution  of  liq.  cresol  comp.  U.  S.  P. — 10  gtt,  to  the 
ounce.) 

After  passing  the  glottis,  it  is  a  simple  procedure  to  go  down  to  the  bifurca- 
tion  of  the  trachea  and  there  inspect  the  left  and  then  the  right  priraary 
bronchus. 

On  entering  the  trachea,  one  sees  the  rings  appear.  If  the  tube  be  aimed  too 
far  ventrally,  the  anterior  wall  of  the  trachea  is  encountered  and  the  rings 
appear  to  run  straight  across  the  end  of  the  tube.  If  aimed  too  far  dorsally,  the 
posterior  smooth  wall  appears  to  bulge  into  the  field  of  vision.  When  it  is 
advauced  properly,  the  rings  of  the  trachea  should  appear  to  go  circularly 
around  the  field  of  vision.  By  tuming  the  head  to  the  right  side  and  carefully 
advancing  the  tube,  one  can  go  down  the  left  bronchus  to  its  bifurcation  into 
the  secondary  bronchi.  Then  the  tube  is  withdrawn  and,  entered  on  the  other 
side,  it  is  passed  through  the  right  bronchus  and  to  the  secondary  bronchi.  It 
is  possible  now  to  explore  the  secondary  bronchi  to  their  bifurcations.  Cheva- 
lier  Jackson  has  a  diagram  for  mapping  out  the  bronchi  on  either  side  so  that 
by  keeping  track  of  the  branchings  of  the  bronchi,  a  f aithful  examination  of  the 
secondary  bronchi  may  be  made. 

Removal  of  Foreion  Bodies. — ^If  a  foreign  body  exists  in  the  trachea  or 
bronchus,  the  next  procedure  is  to  extract  it  with  the  aid  of  the  bronehoscope. 
This  procedure  is  much  more  difficult  than  merely  direct  inspection  of  the 
tract,  and  requires  forceps  of  various  shapes,  as  before  mentioned,  in  order  that, 
if  one  fails,  another  may  be  tried.  As  a  rule,  forceps  whose  jaw8  close  and  open 
more  nearly  parallel  are  the  ones  to  be  used,  as  those  having  short  ]aws  and 
closing  and  opening  at  a  wide  angle  tend  to  push  the  object  away  without 
grasping  it. 

General  Eules. — It  is  hardly  in  the  province  of  a  chapter  of  this  kind  to  go 
into  detail  on  this  subject,  as  proficiency  is  acquired  in  this,  as  in  other 
branches,  only  by  means  of  practice.    Very  many  special  Instruments  are  re- 
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quired.  The  operator  is  continuallj  adding  new  ones  to  his  čase  of  instru- 
ments.  Tbere  is  alao  no  hard  and  fast  mode  of  procedure,  as  the  operators  in 
this  line  are  comparativelj  few,  and  each  one  depends  largelj  upon  his  own 
speeial  skill  and  judgment  for  developing  his  own  technic.  There  are,  how- 
ever,  a  f ew  general  rules  that  maj  be  laid  dovm : 

First,  this  procedure  is  better  done  in  a  hospital  than  in  an  out-patient  de- 
partment  or  in  one's  own  office.  Preparation  for  a  tracheotomy  should  be  made 
in  čase  of  necessitv. 

Second,  one  should  have  at  least  two  competent  assistants  present. 

Third,  the  position  of  the  patient  is  very  important  and  must  be  maintained 
rigidlv  while  the  examination  is  being  done,  as  any  slight  tum  of  the  head  by 
the  patient  may  cause  him  injury. 

Fourth,  the  apparatus  and  instruments  should  be  carefully  gone  over  im- 
mediately  before  attempting  to  pass  the  bronchoscope.  This  includes  the 
pump,  rheostat,  electric  lamps,  forceps,  and,  in  short,  every  instrument  that  is 
to  be  used. 

Fifth,  the  procedure  is  best  done  in  a  darkened  room. 
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The  presence  of  a  foreign  body  in  any  of  the  upper  air  passages  is  an 
alarming  condition  and  requires  immediate  intervention.  The  point  of  lodg- 
ment  of  the  body  is  generally  in  the  ventricle  of  the  larynx,  or,  if  it  passes  the 
larynx,  then  at  the  bifurcation  of  the  trachea  or  within  the  lumen  of  the  right 
bronchus  next  the  division  of  the  secondary  bronchi.  Cases  are  on  record 
where  a  metallic  object  has  remained  in  the  bronchus  for  a  number  of  months 
or  even  year8  with  very  few  symptoms,  but  which  has  in  time  caused  symp- 
toms  pointing  to  a  bronchiectasis  with  a  more  or  less  localized  pneumonia.  It 
is,  however,  the  exception  for  a  foreign  body  to  remain  in  one  of  the  air  pas- 
sages for  any  length  of  time  without  causing  very  grave  symptoms — -even  a 
pneumonia.  H.  J.  Daviš  (12)  advocates  a  more  general  use  of  the  broncho- 
scope in  general  diseases  and  says  unilateral  bronchitis  is  often  due  to  an  un- 
suspected  foreign  body  in  the  bronchus.  Therefore,  if  a  patient  gives  a  history 
of  having  inhaled  a  foreign  object — "swallowed  it,"  as  patients  sometimes  8ay — 
and  not  having  coughed  it  up  again,  ali  means  should  be  taken  to  locate  the 
object  and,  when  located,  to  extract  it. 

Chevalier  Jackson  (28)  say8:  "In  bronchial  cases  the  chance  of  removal, 
if  seen  at  once,  is  good.  After  twelve  hours,  when  the  body  becomes  buried  in 
the  8wollen  mucosa,  the  chances  are  less.  .  .  .  If  not  removed,  the  patient  has 
only  a  fair  chance  of  escaping  fatal  abscess,  bronchitis,  bronchopneumonia,  and 
traumatic  infective  pneumonitis." 

Foreign  bodies  divide  themselves  into  two  classes,  with  variations  between 
these  two  classes:  (a)  those  opaque  to  the  X-rays ;  (b)  those  which  transmit  the 
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X-ray8,  in  other  wor(ls,  those  which  are  not  found  when  radiographing  the 
patient. 

If  the  object  inhaled  is  known  to  be  of  a  mineral  or  metallic  nature,  it  is 
advisable  at  once  to  have  the  patient  X-rayed  and  the  X-ray  developed  im- 
mediately.    This  gives  a  chance  for  early  search  for  the  foreign  body.    Metal 
objects  will  čast  a  clear  8hadow ;  glasa  of  a  certain  percentage  of  lead  may  also 
be  detected.     If  the  object  is  8hown  by  the  X-ray8,  a  few  measurements  are 
taken  of  the  distance  in  the  X-ray  plate  from  the  teeth  or  upper  alveolar  border 
to  the  point  in  the  plate  where  the  object  appears.    Then  a  point  on  the  outside 
of  the  chest,  corresponding  to  this  distance,  is  marked  with  a  black  pencil.     (In 
a  child  8  years  of  age,  118  cm.  tali,  the  distance  from  the  upper  incisor  border 
to  the  bifurcation  of  the  trachea  wa8  16  cm. — ^head  extended — at  aiitop8y.)    The 
patient  should  then  be  hastened  to  the  operating-room  and,  if  a  child,  placed 
under  the  influence  of  a  general  anesthetic.    By  the  aid  of  the  bronchoscope  a 
search  should  first  be  made  in  the  air  passages  for  the  object.     Having  found 
it,  an  attempt  should  be  made  to  extract  it  with  8pecially  devised  forceps 
through  an  upper  broncho8copy.     If  this  fails,  it  is  best  not  to  prolong  this 
procedure  too  far,  but  to  do  a  low  tracheotomy,  enter  the  tube  again  through 
this  opening  and  make  another  attempt  to  remove  it  with  forceps.    Should  this 
fail,  the  tracheal  opening  should  be  held  widely  apart  by  means  of  silk  sutures 
passing  around  the  neck,  in  order  that,  if  the  object  be  loosened,  it  mav  be 
coughed  out  through  the  tracheal  opening.    If  there  is  no  opening,  the  object 
may  be  coughed  up  against  the  lower  aspect  of  the  vocal  corda  and  again  cause 
choking  and  spasm  of  the  glottis,  which  prevents  it  from  being  expel]ed.    The 
tracheal  opening,  therefore,  aids  materially  in  the  expul8ion  of  the  offending 
object.     If  the  foreign  body  is  of  a  type  that  is  not  opaque  to  the  X-ray8  and 
consequently  does  not  show  in  the  X-ray  picture,  such  as  a  piece  of  nut  meat, 
a  bean,  pea,  or  nut  shell,  or  even  a  small  button  of  one  kind  or  another,  no 
delay  should  be  caused  by  waiting  for  the  X-ray  picture,  but  the  surgeon 
should  proceed  at  once  to  a  direct  inspection  of  the  larynx,  trachea,  and  the 
bronchi  with  the  endoscope.     (In  one  of  my  cases  an  Italian  child  had  "8wal- 
lowed"  a  button.     By  the  X-ray  nothing  could  be  seen  of  it,  but  a  constant 
sibilant  breathing  suggested  some  obstruction  to  the  interchange  of  air.     The 
button  was  found  lodged  in  the  entrance  to  the  esophagus  just  behind  the 
larynx.     It  was  a  coat  button  of  bone  1.5  cm.  in  diameter,  but  had  čast  no 
shadow  by  the  X-ray.)     If  the  object  is  of  iron  or  steel,  it  may  be  possible  to 
paas  a  specially  devised  electromagnet  into  the  trachea  and  draw  it  out  by  this 
means.     Chevalier  Jackson  has  suggested  placing  the  patient,  inverted,  in  .the 
magnetic  field  of  a  powerful  solenoid.    Much  depends  upon  the  ingenuity  and 
special  training  of  the  operator  in  these  cases. 

The  complications  of  foreign  bodies  in  the  trachea  and  bronchi  are  pneu- 
monia — rapid  and  f atal ;  abscess  of  the  lung ;  bronchiectasis ;  perf oration  of  the 
bronchus  or  trachea,  with  mediastinal  abscess.  In  some  of  these  complications, 
where  the  body  has  remained  long  in  situ,  it  may  be  nece88ary  to  perform  a 


KEMOVAL    OF    FOREIGN    BODIES    IN    THE    TRACHEA     373 

thoracotomy   and    a   bronchotomv   or   a   pneumonotomv   through    this   route. 

F.  S.  Mathew8  (32)  reports  a  čase  in  which  the  foreign  body,  a  staple,  or 
two-pointed  tačk,  wa8  located  by  means  of  the  X-ray8,  and  an  attempt  made  to 
extract  it  after  it  had  lain  unsuspected  in  the  lung  for  months.  In  this  attempt 
the  object  wa8  recognized  for  a  moment  by  the  finger,  but  it  could  not  be  re- 
covered  through  the  chest  wound.  It  wa8  immediately  coughed  up  by  the 
patient,  evidently  having  been  dislodged  by  the  esamining  finger  at  the  tirne  it 
wa8  felt. 

In  the  hands  of  the  surgeon  untrained  in  tracheobroncho8copy,  it  doubtless 
would  be  better  to  do  a  tracheotomy  at  once  in  cases  of  foreign  bodies  in  the 
trachea  or  bronchi  and  to  make  an  inspection  of  the  respiratory  passages  by 
means  of  a  short  bronchoscope,  or,  lacking  that,  a  tube,  similar  to  a  urethral 
speculum,  and  a  head  light.  After  ali  these  means  have  f ailed,  it  may  be  that 
the  body  can  be  felt  and  extracted  by  means  of  long  forceps. 
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CHAPTEK   IX 

SUBGEBT  OF  THE  NECK 
Fbaitk  s.  MaTH£WS 


GENERAL  ANATOMICAL  AND  SUBOICAL  CONSIDEBATIONS 

Anatomical  Conaideratioiis. — The  neck  consists  of  a  central  bonj  core  which 
protects  the  spinal  cord,  around  which  are  distributed  a  goodly  number  of  im- 
portant  structures.  There  are  the  vessels  8upplying  blood  to  the  brain ;  cranial 
nerves  which  are  necessarj  to  the  continuance  of  life ;  thyroid  and  parathyroid 
glands,  which  are  to  be  reckoned  as  vital  organs ;  and  the  two  mucus  mucosa- 
lined  tnbes,  trachea  and  esophagus.  With  the  bony  siipport  in  the  center  and 
ali  these  important  structures  covered  only  by  soft  parts,  one's  first  thought, 
would  be  that  they  were  e8pecially  liable  to  trauma,  but  such  is  not  the  čase. 
The  bony  framework  of  head  and  thorax  protnides  in  aH  directions  in  such  wise 
as  to  be  a  protection.  One  by  a  scarcely  voluntary  effort  flexes  the  head  and  ele- 
vates  the  shoulder  to  protect  the  neck  at  their  expense.  The  skin  covering  is  lax 
and  elastic  to  permit  the  exten8ive  movements  of  rotation,  flexion,  extension,  and 
lateral  motion,  as  well  as  movements  of  the  mandible. 

The  neck  has  a  larger  supply  of  lymph-nodes  than  any  other  cqual  portion 
of  the  body.  The  head  is  practically  without  them,  and  those  of  the  neck  col- 
lect  lymph  for  the  head  as  well  as  neck.  It  must  not  be  forgotten  that  the 
lymphatic  drainage  ends  at  the  root  of  the  neck  on  both  sides  in  the  jugular 
veins,  and  that  there  is  no  continuous  lymphatic  drainage  through  the  superior 
aperture  of  the  thorax  into  the  mediastinum.  Lymphatic  infections  end 
abruptly  at  the  root  of  the  neck.  Clinical  evidence  shows  their  freest  anasto- 
mosis  to  be  across  the  shoulder  into  lymph-nodes  of  the  axilla.  This  is  also 
shown  by  the  reverse  course  when  cancer  of  the  axilla  extends  to  the  supra- 
clavicular  glands. 

The  structures  of  the  neck,  while  escaping  trauma,  are  e8pecially  ill  favored  as 
regards  infcction.  Infections  of  aH  anatomical  varieties  and  of  diverse  bactcriology 
are  found  here.  The  infections  enter  much  more  oftcn  by  the  mucous  membrane  than 
by  the  skin,  the  adenoids  and  tonsils  of  children  and  the  tceth  and  ^ms  of  adults 
being  the  less  resistant  points.    The  skin  readily  admits  of  inflammatory  8welling8  be- 
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neath  it  but  more  deeply  seated  infections  are  controUed  in  their  spread  by  the  fascis 
that  divide  the  neck  into  various  compartments.  The  vessels  and  nerves  of  the  neck 
8how  rare  facility  in  escaping  injury  but  the  trachea  is  often  subjected  to  pressure* 
and  edema  glottidis  is  one  of  the  sudden  and  serious  aeeidents  which  must  be  kept  in 
mind  when  dealing  with  deep  suppuration. 

Anesthesia. — Operations  on  the  neck  present  some  special  difficulties;  per^ 
haps  the  chief  of  these  is  the  administration  of  the  anesthetic.  A  position  that 
gives  a  good  surgical  exposiire  may  embarrass  breathing.  In  drawing  the  jaw 
forward,  the  anesthetist^s  hands  are  in  danger  of  invading  the  sterile  field.  To 
keep  the  anesthetist  from  the  operative  field  one  of  the  best  means  is  to  fasten 
the  edge  of  a  sterile  towel  with  clamps  or  saf ety-pins  to  the  skin  along  the  lower 
border  of  the  jaw;  this  towel  then  separates  the  anesthetist 's  and  the  operator^s 
field. 

Special  anesthetic  methods  may  also  be  employed,  such  as  nasal,  intratracheal  and 
rectal — in  aH  of  which  the  anesthetist  can  be  kept  more  out  of  the  surgeon'8  way. 
Some  surgeons  have  the  anesthetist  put  on  sterile  gloves  and  use  a  sterile  mask  for  the 
anesthetic  but  neither  the  hands  nor  the  neck  can  be  kept  sterile  long  when  brought  in 
contact  with  the  patient's  face  and  mouth  secretions.. 

Instruments. — The  instniments  used  in  neck  operations  are  chiefly  those 
used  in  any  operation  demanding  careful,  accurate  anatomical  dissection,  such 

as  scalpels;  scissors  of  various 
sizes,  curved  as  well  as  flat;  ar- 
tery  clamps;  blunt  and  sharp 
retractors;  curved  and  straight 
needles  and  needle  holders.  The 
scissors  devised  by  Charles  Mayo 
have  attained  considerable  popu- 
larity.  Their  blades  are  short 
and  are  ground  down  toward  the 
end,  80  that  when  closed  they  are 
quite  pointed.  The  closed  scis- 
sors are  thrust  into  a  connective  tissue  plane  and  then  opened  in  the  tissue  and 
in  this  way  dissection  is  done  following  a  natural  cleavage  plane.  By  this 
method  even  thin-walled  veins  U8ually  escape  damage  by  being  peeled  off  the 
surface  of  a  gland  or  tumor.  The  sharp  retractors  should  be  used  only  to  re- 
tract  skin,  as  they  tear  the  deeper  structures,  such  as  muscle,  and  may  pimcture 
veins.  For  general  use  we  may  have  a  number  of  flexible  spatular  retractors 
which  can  be  bent  according  to  the  needs  of  a  čase.  Crile's  small  retractors 
(Fig.  1)  have  been  found  very  suitable  in  gland  dissections.  Crile'8  clamps, 
too  (Fig.  2),  for  temporary  compression  of  the  coramon  or  extemal  carotid 
artery,  are  useful  instruments,  as  with  them  \ve  can  produce  just  the  desired 
amount  of  pressure  on  the  vessel. 

Hethods  of  Surgical  Dissection. — It  seems  appropriate  here  to  allude  to  the 


Fig.  1. — Crile's  Retractorb. 
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two  methods  of  surgical  dissection,  that  tvith  knife  and  that  ivith  scissors.  The 
users  of  the  knife  alone,  as  it  were,  magnify  the  training  of  the  dissecting  room, 
where  with  tirne,  čare  and  the  knife  alone  the  most  perfect  dissections  are  pro- 
duced.  They  think  that  the  beginner  in  surgerj  should  be  required  to  do  his 
work  with  a  knife  in  order  that  his  dissections  may  be  clear  and  anatomical. 
The  scissors  dissectors  have  in  mind  the  end  rather  than  the  means ;  their  dis- 
sections may  not  look  as  neat  when  completed,  but  as  a  nile  much  quicker  work 
can  be  done  with  the  scissors;  there  will  be  less  bleeding,  and  when  normal 
anatomy  is  obscured  by  a  pathological  process,  the  blunt  dissection  by  means 
of  opening  scissors  which  have  been  inserted  closed  into 
the  tissues  may  be  the  means  of  sparing  an  important 
nerve.    Even  a  piece  of  gauze  or  the  gloved  finger  may 

1  jii.  ix  1  •ij'-'  £      Fio.  2. — Crile'8  v  E  8  s  E  L 

be  used  advantageously  to  make  a  quick  division  of  Clamp. 

tissues  along  a  plane  of  tissue  cleavage.    We  can  work 

at  times  with  comparative  safety  under  a  tumor  by  stripping  with  scissors 
where  it  would  be  necessary  to  see  in  order  to  use  a  knife.  Practically,  knife 
dissection  requires  a  larger  incision  and  better  exposure  of  parts.  The  surgeon 
who  wishes  to  be  governed  only  by  the  practical  will  not  fail  to  school  himself 
in  both  methods,  nor  will  he  even  eschew  the  blunt  dissection  with  his  gloved 
finger  as  being  **unsurgical"  if  in  a  particular  čase  it  does  the  same  work  a 
little  more  quickly  and  equally  as  well  as  knife  or  scissors. 


BUBNS  AND   SCABS 

Prevention  of  Sears  Following  Bums. — The  scars  resulting  from  bums  are 
most  imsightly  and  nowhere  more  so  than  in  the  neck,  for  there  thev  cause  vari- 
ous  degrees  of  torticolHs,  drawing  the  chin  downward,  distorting  the  mouth, 
and  interfering  with  the  lips  in  speech.  We  should,  therefore,  make  every  effort 
to  limit  suppuration  and  hence  the  scar  tissue  formation  in  this  region.  No 
treatment  seems  so  effectual  in  this  regard  as  the  treatment  without  dressing. 
To  use  this  successfullv,  if  the  bum  is  cxten8ive,  a  tent  must  be  constructed  over 
the  patient  and  an  electric  lamp  placed  under  it  to  keep  the  space  warm.  More- 
over,  this  method  cannot  be  emploved  iinless  insects  can  be  kcpt  from  the  bumed 
area.  Larval  flics  in  a  sloughing  bum  would  make  a  very  disagreeable  complica- 
tion.  If  the  surface  becomes  too  dry  and  crusts  too  firm,  sterile  vaselin  or 
albolin  may  be  appHed.  • 

As  soon  as  possiblo  grafts  should  be  applicd  by  the  Thiersch  method.  They 
are  e8pecially  prone  to  slip  in  this  region  because  of  the  movcments  of  the  neck, 
hence  the  open  method  of  treatment  cannot  easily  be  followed.  The  best  substi- 
tute  is  to  cover  the  grafts,  after  the  method  of  Vosburgh  (34),  with  narrow 
fltrips  of  sterilized  adhosive  plaster,  placed  practicallv  in  contact  but  with 
allowanco  made  for  wound  dischargc  betwccn  thcm.  The  strips  are  long  cnough 
to  get  their  hold  on  normal  skin  and  hold  the  graft  firmly  in  plače.     The  same 
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method  applies  well  to  the  grafting  of  ulcer  following  carbiincle  on  the  back  of 
the  neck. 

Treatment  of  Sears. — Wheii  scara  have  formed,  drawing  the  chin  downward, 
we  operate  to  release  the  jaw,  but  are  likely  to  add  to  rather  than  diminish  the 
area  of  scarred  surface.  Each  čase  miist  be  deeided  on  its  merita  and  the  plastic 
operation  required  may  be  very  oKtensive.  Flaps  with  a  pedicle  made  from  the 
skin  of  breast  or  thorax  mdy  be  used.  \Vhen  there  is  an  elevated  ridge  of  skin 
and  scar  tissue  ninning  from  chin  to  neck,  a  useful  method  is  to  split  the  skin 
into  2  leaves  by  an  incision  running  along  the  length  of  the  scar,  then  dividing 
the  two  leaves  by  2  incisions  at  right  angles  to  the  first  incision  but  at  diflFerent 
levels — one  being  divided  close  to  the  chin  and  the  other  soi^e  distance  below, 
as  illustrated  in  the  accompanying  diagram : 


B 

The  line  A  B  is  the  raised  band  of  scar  and  skin.  Along  it  from  A  to  B  incision 
is  made.  C  and  D  represent  2  lateral  incisions.  Then  by  traction  A  and  B  are  made 
to  separate  and  E  is  drawn  into  the  angle  at  D,  while  F  is  drawn  to  C.  This  elon- 
gates  the  neck  scar  but  draw8  the  tissues  together  laterally. 


BOILS 


Boils  are  more  frequent  on  the  back  of  the  neck  near  the  hair  line  than  else- 
where  on  the  body ;  thev  are  dne  to  one  of  the  varieties  of  staphylococci  and  tend 
by  their  auto-inoculation  to  come  in  crops.  When  the  boil  is  just  making  its 
appearance  the  practice  of  dermatologi sts  is  to  sec^k  out  the  hair  through  whose 
root  the  infection  has  entered,  extract  it,  and  applv  pure  phenol,  dipping  a 
match  which  has  been  whittle(l  to  a  point  into  the  phenol  and  then  thnisting  it 
into  the  hair  follicle.  Thev  allege  of  this  treatment  that  it  aborts  some  boils  and 
in  other  cases  that  the  discharge  through  the  opening  thua  made  is  facilitated. 

The  only  other  treatment  for  a  boil  that  deserves  trial  is  incision,     Early 
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incision  relieves  pain  and  tension,  but  the  boil  stili  has  to  run  its  definite  course, 
ending  with  the  separation  of  a  sloiigh  and  siippuration  and  taking  about  the 
same  tirne  for  the  procesa  as  it  otherwi8e  would,  but  the  amount  of  destruction 
of  tissue  is  much  less  than  if  it  had  followed  nature's  course.  The  pain  of 
incision,  however,  is  such  that  patients  often  refuse  this  treatment.  In  the  first 
day8  the  incision  does  not  evacuate  pus,  but  should  be  long  and  deep  enough 
to  relieve  tension  and  permit  a  serous  discharge.  When  the  patient  consents,  the 
incision  niay  be  made  by  using  a  very  sharp  knife  and  making  it  as  nearly 
instantaneous  as  possible.  Ethyl  chlorid  to  freeze  the  surface  materially  di- 
minishes  the  pain  of  incision.  Cocain  cannot  be  used  satisfactorily  as  the  pain 
attending  its  injection  is  severe.  A  few  breaths  of  laughing  gas  make  the  opera- 
tion  entirely  painless.  It  is  worse  than  useless  to  try  to  pack  the  incision. 
Bier  dry  cups  have  been  recommended  to  be  used  immediately  after  making  a 
small  incision,  but  I  have  had  no  success  with  their  use. 

One  treatment  is  mentioned  because  it  is  the  one  most  in  use  by  phjsicians  and 
patients;  that  is,  the  flazseed  poultice.  It  is  never  to  be  recommended  either  be- 
fore  or  after  opening  the  boil,  for  it  favors  auto-inocnlation. 

A  more  important  question  than  the  treatment  of  the  individual  boil  is  the 
prevention  of  recurrence.  Sunburn,  scratching,  and  the  rubbing  of  a  dressing 
or  collar  aid  in  starting  and  disseminating  boils.  A  wet  antiseptic  dressing — 
a  8urgeon's  substitute  for  the  flaxseed  poultice — can  also  bo  depended  upon  to 
act  as  a  skin  irritant.  If  the  reader  has  any  doubt  on  the  subject,  let  him  try  a 
weak  carbolic  or  bichlorid  dressing  on  the  back  of  his  hand.  The  hair  foUicles 
soon  become  red  and  pimples  will  form  which  subside  on  removal  of  the  dressing. 

When  the  boil  threatens,  the  first  thing  to  do  is  to  cleanse  the  whole  area 
with  green  soap  and  water  used  in  abundaiice  well  up  into  the  hair,  or,  better, 
with  a  complete  shampoo.  This  is  followeil  by  bathing  the  skin  with  alcohol 
(50  per  cent.).  In  neither  čase  is  the  skin^to  be  rubbed  briskly.  Before  open- 
ing the  boil,  aH  the  l^air  near  by  should  be  clipped  short  but  not  shaved.  If  the 
skin  is  clean,  we  may  protect  it  by  covering  it  with  boric  acid  ointment  in  a 
ring  about  the  boil  so  that  pus  from  the  opened  boil  is  kept  out  of  the  follicles. 
Frequent  dressings  and  cleansing,  but  without  sque€zing  of  the  boil,  are  to  be 
recommended. 

If  in  spite  of  caref  ul  local  treatment  the  boils  recur,  the  use  of  a  vaceine,  preferablj 
autogenous,  is  to  be  reoonimended.  General  poor  health  may  be  related  to  boils  either 
as  cause  or  eflFect,  and  in  any  čase  \ve  are  to  atteinpt  to  improve  it.  It  is  in  the  per- 
sons  who8e  health  is  otherwi8e  good  and  in  whom  boils  recur  that  the  vaccines  are  to 
be  recommended.  Opinions  seem  to  vary  greatly  as  to  their  usefulness.  The  old 
remedy,  **brewer8'  yea8t."  may  be  tried. 

CABBUNCLES 

Carbuncles  demand  prompt  treatment  before  the  patient  gets  into  a  des- 
perate  condition,  where  anesthesia  is  out  of  the  que9tion.     Because  of  their 
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scrioiis  possibilities^  tliey  shoiild  be  viewcil  as  scrious  froin  thc  l>eginniug,  Time 
is  wasted  by  poulticing  and  injcctions  of  carbolic  acid.  If  wo  get  the  better 
of  the  suppurative  process  earlv,  we  lessen  the  skin  de^ructioii  and  hasten 
healing^  in  some  cases  relieving  the  patient  of  the  need  of  a  8ubsequent  skin- 
graft. 

As  a  rule,  gas  or  chloroform  is  to  be  used  and  the  operation  and  anesthesia 
made  as  short  as  possible.  Soap  and  alcohol  are  to  be  preferred  to  iodin  for 
skin  preparation.  Kadial  incisions  are  made  in  the  carbiiucle  and  extended  far 
enough  to  relieve  tension.  Then  each  of  these  tongue-like  pieces  of  skin  mav 
be  freed  from  the  nnderljing  necrosis  by  incisions  parallel  to  the  skin  surface. 
The  incisions  are  carried  far  enough  to  excite  frce  bleeding,  hence  the  wound 
should  be  tightlj  packed  with  gauze.  At  the  first  dressing  this  will  be  more 
easily  removed  if  it  is  saturated  with  peroxid  of  hvdrogen.  After  this  there  is 
no  occasion  to  pack  the  depths  of  the  wound  with  gauze.  Should  the  process  be 
extending  in  any  direction,  an  additional  incision  or  extension  of  incision  should 
be  made  at  once. 

If  diabetes  is  the  predisposing  cause,  treatment  that  improves  that  condition 
will  greatly  favor  the  healing  of  a  carbuncle.  However,  the  sudden  taking  of  a 
patient  from  ordinary  diet  and  enforcing  a  strict  diabetic  one  may  bring  about 
an  acidosis  soon  to  be  fo]lowed  by  coraa  and  death.  On  theoretical  grounds, 
alkalies  should  do  good,  and  clinical  evidence  favors  their  use.  Bicarbonatc  of 
soda  may  be  given  by  mouth  or  rectum  or  by  intravenous  infusion,  but  not  by 
hypodermoclysi8.  Alkaline  solutions  givcn  by  hypodermocly8is  in  these  patients 
are  likely  to  cause  pain  and  sloughing.    See  also  Diabetes. 


CELLTTLITIS   AND   LVMPHADENITIS 

Infections  in  the  upper  neck  are  exceedingly  common;  the  glands  at  the 
angle  of  the  jaw  are  more  or  less  continuou8ly  palpable  in  most  school  children. 
With  colds  and  infectious  fevers  they  enlarge,  but  usuallv  demand  no  treat- 
ment but  that  of  the  exciting  cause.  In  others  there  is  a  periadenitis,  the  glands 
fuae,  and  may  or  may  not  go  on  to  the  abscess  stage.  We  must  watch  these 
cases  with  čare  to  detemiine  wliether  pus  has  formcd  or  not.  Before  the  matter 
is  decided  we  may  apply  cold  to  the  8wollen  area.  Counterirritants,  such  as 
iodin,  have  their  field  in  subacute  or  chronic  processes,  not  in  the  acute,  hence 
are  not  to  be  used.  If  used,  the  skin  is  made  sore  and  the  patient's  discorafort 
increased. 

Hild  Cases. — In  the  milder  grades  of  such  inflammations  where  pus  has 
formed  deep  in  the  neck  it  mav  be  evacuated  through  a  quito  small  incision. 
Make  the  incision  transversely  over  the  supposed  location  of  the  pus,  and  carrv 
the  incision  to  the  deep  fascia.  At  this  stage  we  lav  aside  the  knife  and 
follow  what  is  called  "IIilton's  method."  A  closed  instrument,  such  as  an 
artery  forceps,  is  thrust  into  the  tissue  in  the  direction  of  the  abscess,  and  when 
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the  point  is  felt  to  enter  a  cavity  the  forceps  is  opened  and  withdrawn,  widening 
the  passage.  A  drain,  such  as  a  cigarette  drain  or  rubber  band,  is  inserted,  but 
a  gauze  one  should  not  be  used,  as  it  plugs  the  opening  and  does  not  promote 
drainage. 

When  the  pus  has  approached  the  skin,  even  if  the  abscess  is  large,  it  may  be 
safelj  evacnated  through  a  small  incision  (jnst  a  štab  through  the  skin)  in  the 
cases  where  the  process  is  not  virulent,  as  shown  by  slight  temperature,  tender- 
ness,  or  edema  of  adjacent  soft  parts. 

Orave  Cases  of  Cellulitis. — ^There  are  cases  of  cellulitis  of  the  neck,  however,  that 
are  ezceedingly  serious.  They  occur  chiefly  in  adults  and  U8ually  begin  with  trouble 
about  the  jaw8 — a  Kigg^s  disease,  an  abscess  at  a  tooth  root,  or  extensive  osteitis  inay 
be  the  starting  point.  Then  succeed  a  periostitis  and  a  brawny  8welling  affecting  ali 
the  tissues  from  the  jaw  to  the  davicle.  It  is  difficult  to  open  the  jaws  to  any  great 
extent,  and  the  giving  of  an  anesthetic  is  difficult  and  dangerous.  Early  incision  along 
the  anterior  border  of  the  stemomastoid  or  under  the  jaw  is  nece8sary.  Incisions  must 
be  deep  enough  to  relieve  tension  and  so  minimize  the  danger  of  an  edema  of  the  glot- 
tis.  We  must  not  wait  until  the  pus  is  diagnosed;  often  it  is  present  in  very  small 
amounts  and  the  process  remains  throughout  a  rather  long  course  as  a  ligneoiis  edema 
only. 

Liidwig'8  ang^a  has  been  much  discussed  and  differences  of  opinion  pre- 
vail  as  to  whether  it  is  a  disease  of  a  special  anatomical  form  only  or  due  to  a 
special  bacterium.  Its  most  emphasized  character  is  that  it  involves  the  floor 
of  the  mouth,  appearing  to  extend  to  it  behind  the  mylohyoid  piuscle.  It  is 
very  fatal,  the  result  usually,  but  not  always,  being  due  to  edema  of  the  glottis. 
Extensive  incisions  both  beneath  the  jaw  and  in  the  mouth  are  needed. 

The  instruments  for  a  tracheotomy  should  be  kept  on  hand  and  oxygen 
should  be  available  for  prompt  use  when  needed.  (In  many  of  these  cases  I 
have  been  obliged  to  do  a  tracheotomy  on  the  table  or  after  a  few  hours. — 
Editob.) 

HODOKINS  DISEASE:   PSEUDOLEUKEMIA 

It  is  only  in  recent  year8  that  this  disease  has  been  clearly  defined  from 
other  enlargements  of  lymph-nodes.  The  confusion  has  been  largely  one  of 
names,  of  which  this  condition  has  had  a  great  number,  a  name  referring  to  the 
disease  used  by  one  writer  often  meaning  quite  a  different  thing  when  used  bv 
another.  The  confusion  has  been  added  to  by  the  basing  of  a  diagnosis  on  a 
microscopic  section  of  a  small  piece  of  tissue  removed  for  the  purpose,  since  the 
appoarances  vary  8omewhat  in  different  parts  of  the  nodes.  When  a  čase  is 
clearly  Hodgkin's,  a  portion  of  a  single  node  may  yet  show  no  lesions  but  those 
of  hyperplasia. 

It  is  sometimes  difficult,  both  clinically  and  microscopicallv,  to  differentiate 
Hodgkin's  disease  from  tuberculosis.  The  two  conditions  are  at  times  associatod 
in  the  same  nodes  and  the  occurrence  has  been  so  f  requent  as  to  suggest  to  some 
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an  etiological  relationship.  I  bave  had  considerable  experience  with  Hodgkin^s 
disease  in  children  and  have  found  that  it  does  not  respond  to  the  von  Pirquet 
test.  It  is  best  to  tbink  of  the  disease  as  a  clinical  and  patbological  entitj, 
presumably  an  infectious  granuloma,  fortunatelj  not  very  common  and  unfor- 
tunately  always  fatal.  The  fatal  termination  may  be  delayed  f rom  1  to  several 
years,  and  the  disease  from  the  standpoint  pf  treatment  may  be  divided  into  2 
stages.  In  the  first  there  are  no  signs  except  the  mass  of  nodes,  in  most  caaes 
located  in  some  part  of  the  neck.  Greneral  health  may  be  surpri8ingiy  good. 
In  the  second  stage  groups  of  nodes  are  involved  anywhere  or  everywhere  in  the 
body  and  an  anemia  appears  which  becomes  steadily  progressive. 

Both  medical  and  surgical  treatment  have  failed  in  permanently  wapding 
off  the  fatal  termination.  Arsenic  seems  the  sheet  anchor  of  the  internist,  but 
it  would  be  hard  to  say  why.  Most  of  the  eases  which  begin  in  the  neck  are  sub- 
jected  to  X-ray  or  surgical  treatment.  The  X-ray  often  causes  a  shrinkage  of  a 
group  of  nodes.  On  the  other  hand,  they  may.  remain  stationary  at  least  and 
probably  recede  at  times  under  no  treatment. 

In  the  early  days  of  the  disease  when  there  may  be  doubt  as  to  whether  we 
are  dealing  with  hyperplastic,  tnberculous,  sarcomatous,  or  Hodgkin's  nodes, 
the  importance  of  the  diagnosis  suggests  the  removal  of  tissue  for  examination. 
In  older  subjects  this  can  be  done  under  cocain.  In  children  one  will  prefer 
ether.    Then,  assuming  the  enlargement  of  but  a  single  group  of  nodes, 

I  think  it  wi8e  to  proceed  with  the  removal  of  aH  the  palpable  ones.  They  peel  out 
so  ea8ily,  as  a  rule,  that  the  patient  is  not  harmed  by  eompleting  their  removal,  and 
both  patient  and  friends  are  pleased  by  the  disappearance  of  the  tumor.  Moreover, 
pressure  sjmptoms  are  alleviated  or  postponed.  After  operation  on  an  early  čase  the 
patient  may  be  to  aH  appearances  well  for  a  year  or  more.  We  have  seen  a  child  im- 
prove  in  color,  gain  in  strength  and  gTow,  but  finally  the  generalized  recurrence  ap- 
pears and  the  anemia  or  pressure  symptom8  terminate  the  čase.  Whetber  the  gen- 
eralization  is  at  ali  delayed  by  the  early  removal  of  a  group  of  nodes  is  not  settled. 

Hertzler  (18)  says,  *^e  now  (1911)  have  had  a  patient  imder  observation 
for  3  years  since  the  last  (the  fifth)  operation  with  no  signs  of  recurrences." 
This,  however,  is  very  unusual. 

My  most  successful  čase  is  one  of  a  boy  seen  at  the  age  of  10  year8.  The  nodes 
were  enlarged  in  the  left  side  of  the  neck  from  the  mastoid  to  the  clavicle.  Thoec 
in  the  corresponding  axilla  were  moderately  enlarged.  The  parents  dated  the  trouble 
from  the  tirne  of  a  tonsillotomy  20  months  before,  AH  the  enlarged  nodes  were  re- 
moved  and  the  wound8  healed  without  infection  but  for  a  number  of  weeks  the  axillai7 
wound  drained  large  quantities  of  lymph.  The  čase  wa8  clinicaUy  and  micposcopically 
Hodgkin'8  disease,  and,  moreover,  the  von  Pirquet  and  guinea  pig  inoculation  were 
negative  for  tubereulosis.  Now  3  year8  and  4  months  after  operation  glandular  en- 
largoments  are  just  beginning  in  the  neck  and  axilla.  General  health  is  good  and  the 
recurrence  seems  restricted  to  the  original  distribution  of  nodes.  At  the  tirne  of  opera- 
tion he  weighed  76  and  now  98  pounds. 
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After  generalization  has  occurred,  the  most  that  is  warranted  by  way  of 
operation  is  the  removal  of  a  node  f or  diagnosis,  the  doing  of  a  tracheotomj,  or 
the  removal  of  nodes  causing  serious  pressure,  as,  for  instance,  on  the  trachea. 
Before  doing  a  tracheotomy  one  should  be  satisfied  that  it  is  the  neck  nodes  that 
are  really  responsible  for  the  pressure  and  not  those  of  the  mediastinum.  An 
X-ray  plate  may  clear  up  the  question. 


TUBERCULOUS   CERVICAL  ADENITIS 

The  treatment  aceorded  to  a  čase  of  tuberculous  glands  at  the  present  daj 
depends  largely  on  the  specialty  of  the  phy8ician  first  consulted.  There  are  the 
bygienic,  the  X-ray,  light  therapy,  vaccine,  laryngological  (that  is,  treatment 
directed  to  the  portal  of  infection),  and  the  surgical.  The  latter,  moreover, 
comprises  by  no  means  a  single  method  of  treatment.  One  surgeon  drains 
abscesses;  another  inje;pts  antiseptics;  another  excises  glands  unless  there  is  an 
abscess ;  another  excises  both  glands  and  abscess.  Some  hesitate  to  operate  nntil 
sinuses  are  healed,  while  others  largely  disregard  them.  Differences  of  practice 
prevail  as  to  the  extent  of  excision  necessarv,  that  is,  whether  glands  in  the 
gland-bearing  f  ascia  should  be  removed  or  only  the  main  glandular  mass.  While 
some  operate  as  early  as  possible,  others  reserve  surgery  for  the  advanced  cases. 
That  the  general  practice  of  phjsicians  is  to  procrastinate  imtil  suppuration 
impends  is  shown  by  the  fact  that  we  have  few  cases  in  private  practice  to 
operate  on  before  the  formation  of  an  abscess.  Children  and  adults  are  at  times 
treated  differently,  the  treatment  of  the  latter  being  more  radical.  A  simul- 
taneous  lung  tuberculosis  also  influences  treatment. 

The  neck  nodes  suffer  from  both  human  and  bovine  infection.  Park  divides  the 
cases  of  tuberculous  nodes  into  3  groups  :  (a)  cases  under  5  years  of  age,  (b)  cases 
from  5  to  15  year8  of  age,  and  (c)  cases  over  15  year8  of  age.  In  children  under  5  we 
find  bovine  tiibercle  about  twice  as  common  as  the  human;  from  5  to  15,  the  human 
is  twice  as  common  as  the  bovine,  and  there  were  no  bovine  cases  in  persons  over  15. 

To  quote  Park  (28)  : 

'Tn  children  the  bovine  type  of  tubercle  bacillus  causes  a  marked  percentage  of 
the  cases  of  cervical  adenitis  leading  to  operation,  temporary  disablement,  disfigure- 
ment,  and  discomfort.  It  causes  a  large  percentage  of  the  rare  alimentary  tubercu- 
losis. In  young  children  it  becomes  a  menace  to  life  and  causes  from  6  to  10  per  cent. 
of  the  total  fatalities  from  the  disease." 

The  work  of  Park,  however,  did  not  show  whether  the  prognosis  is  any  better 
when  the  infection  is  bovine.  Tn  children  under  2,  in  whom  we  expect  the 
bovine  tj^pe  to  predominate,  Dowd  thinks  the  prognosis  not  so  good  as  in  older 
children  with  adenitis. 

S6B 
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It  is  unfortunate  that  we  cannot  differentiate  the  2  varieties  by  means  of  the 
tuberculin  test  (von  Pirquet),  using  human  and  bovine  tiiberculin.  But  tests 
with  the  2  tuberculins  show  as  a  rule  a  simultaneous  positive  or  n^atlve  result. 

MEDIOAL  OB  HYaiENIO  TBEATMENT 

The  medical  or  hygienic  treatment  consists  in  keeping  the  patient  in  the 
most  healthful  surroundings  with  abundance  of  fresh  air  and  nonrishing  food, 
with  restrieted  work  or  exercise,  and  perhaps  the  use  of  tonics.  The  piirpose  of 
it  is  to  keep  the  patient  in  the  best  possible  condition  to  fight  the  disease,  and 
there  can  scarcely  be  a  doubt  that  the  cure  of  tubercle  in  the  neck  or  elsewhere 
mnst  come  f rom  the  building  up  of  body  resistance. 

Even  if  the  glands  are  removed  8urgically  the  cure  is  broiight  about  in  the  same 
way;  we  have  but  diminished  the  load  of  infection  with  which  the  patient  contends 
rather  than  completely  eradicated  it.  Everj  patient  should,  therefore,  get  the  best  of 
medical  čare  whether  before  or  after  operation. 

On  the  other  hand,  an  exclusively  medical  treatment  has  a  number  of  draw- 
backs.  It  requires  a  long  time — one  cannot  say  how  long  or  when  it  has  come 
to  an  end — and  its  result  is  uncertain.  Moreover,  the  cure  by  nature  is  largely 
by  the  breaking  down  of  nodes  with  abscess  and  sinus  formation  with  ultimate 
healing  and  scarring.  In  children,  as  the  treatment  is  to  cover  some  years,  the 
patient  while  doing  well  is  very  likely  to  contract  one  of  the  exanthemata  during 
which  the  gland  trouble  is  aggravated.  In  the  end  operation  and  scarring  occur 
after  a  longer  or  shorter  period  of  non-surgical  treatment.  Practically  it  is  diffi- 
cult  in  a  city  and  among  both  the  poor  and  those  in  moderate  cii-cumstances  to 
obtain  an  adequate  hygienic  treatment,  as  it  involves  the  outlav  of  much  money 
and  trouble.  A  child  can  rarely  be  removed  from  the  surroimdings  in  which  it 
acquired  the  disease.  Moreover,  the  usual  reason  for  selecting  this  method,  the 
wish  to  avoid  a  scar,  is  largely  fallacious,  as  the  nodes  are  always  in  danger  of 
breaking  down,  thus  forming  a  number  of  scars,  each  one  of  which  is  more  dis- 
figuring  than  an  operation  scar.  Few  cases  will  rim  their  course  to  a  successful 
termination  without  the  discharging  of  one  or  more  glands  on  the  skin  surface. 

TUBEBCULIN  TREATMENT 

The  tuberculin  treatment  has  had  exten8ive  use  at  the  hands  of  a  compara- 
tively  few  men.  It  is  difficult  to  say  just  how  valuable  this  treatment  may  be, 
as  it  is  rarely  used  alone,  but  usually  accompanies  more  or  less  surgery  and 
hygiene.    To  quote  Baldwin  (2)  : 

"A  patient  already  poisoned  and  having  a  daily  temperature  of  100  degrees  or  over 
18  no  subject  for  any  kind  of  tuberculin  treatment.  I  mean  that  progressive  tubercu- 
losis,  where  fever,  8weat8,  lost  weight  and  strength  are  present,  forms  a  contra-indica- 
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tion  for  the  treatment.    The  patient  already  has  more  tuberculin  of  his  own  maBufac- 
ture  than  he  can  stand.    Harm  is  being  done  to-day  by  8uch  treatment/' 

The  cases  then  should  be  selected  in  which  to  use  tuberculin  with  reference 
to  these  definite  contra-indications.  The  milder  cases  f ree  from  acute  exacerba- 
tions  of  trouble  will  be  the  most  f avorable  for  its  use,  and  it  is  to  be  remembered 
that  such  are  the  most  favorable  cases  for  any  line  of  treatment.  This  method 
may  be  used  with  hjgienic  measures  alone,  may  be  given  a  trial  before  opera- 
tion,  or  may  be  instituted  shortly  af ter  operation  in  čase  there  is  f ear  of  recur- 
rence.  Hawe8  (17)  administers  the  drug  in  weekly  doses  of  from  1/10,000  to 
20  milligrams,  beginning  with  the  former  and  inereasing  as  rapidly  as  possible, 
being  careful  to  avoid  local  or  general  reactions.  The  cases  vary  within  wide 
limits  in  the  size  of  dose  tolerated.  He  combines  this  treatment  with  full  diet, 
freah  air,  out-door  sleeping,  and  limitation  of  work.  His  results  in  56  cases  of 
adenitis,  many  of  which  were  subjects  of  unsuccessful  surgery,  have  been  en- 
couraging.  Note  the  great  range  of  dose,  the  maximum  200,000  times  the 
minimum. 

At  the  fifth  annual  conference  of  the  ^^British.  National  Association  for  the 
Prevention  of  Consumption  and  other  forma  of  Tuberculosis'*  the  subject  of 
the  tuberculin  treatment  of  the  disease  wa8  extensively  discussed  (29).  Mac- 
kenzie  (21)  there  asserted  that  vaccine  treatment  (if  we  except  staphylococcus) 
is  stili  on  trial,  that  there  are  no  animal  experiments  showing  cures  from  animal 
tuberculosis  by  tuberculin,  that  after  extensive  use  of  it  himself  he  is  stili  un- 
certain  as  to  its  value  and  thinks  it  certainly  less  eiBcacious  than  other  of  our 
therapeutic  procedures  for  the  treatment  of  the  disease. 

Ilabinowit8ch  announced  the  discoverj  that  tuberculin  in  large  enough  doses  to 
produce  a  reaetion  is  followed  by  the  appearance  of  tubercle  bacilli  in  the  blood  and 
hence  favors  dissemination.  Woodhead  8ays  that  it  has  never  created  immunity  either 
in  man  or  animals  to  tuberculosis.  While  some  favored  its  use,  the  only  point  on  which 
ali  agreed  is  its  potency  for  harm. 

If  too  little  of  the  drug  is  given,  it  is  useless ;  if  too  much,  it  does  positive 
harm.  The  treatment  should,  therefore,  be  given  by  those  especiallv  interested 
in  its  use  and  qualified  by  experience,  and  no  good  is  likely  to  result  (by  acci- 
dentally  striking  the  proper  dose)  at  the  hands  of  the  occasional  user  of  the 
drug. 

B6NTOEN-BAT   TREATMENT 

Von  Mutschenbacher  (24,  25),  who  is  in  favor  of  conservative  treatment  of 
tuberculous  nodes,  as  Is  shown  by  the  fact  that  he  has  operated  on  but  9  per 
cent.  of  1,344  cases,  speaks  liiglily  of  the  X-ray  treatment,  which,  he  says,  com- 
pares  favorably  with  surgery.  It  is  his  belief  that  the  ravs  cause  the  disap- 
pearance  of  the  adenoid  tissue,  leaving  only  the  stroma. 

Fritsch  (16)  has  submitted  33  cases  of  tuberculous  nodes  to  this  treatment 
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within  a  year.  In  only  4  of  his  cases  wa8  removal  of  a  hard  residual  mass  of 
nodes  performed.  In  the  absence  of  other  tuberculoiis  deposits  in  the  body  he 
considers  the  trc^tment  very  effectual.  He  sces  advantages  in  combining  6 
monthg  of  X-rav  with  other  treatment. 

In  a  f  ew  cases  X-ray  treatment  has  seemed  to  me  to  have  made  a  small  mass 
of  nodes  more  adherent  and  difficult  to  remove. 

Blaisch  (4)  gives  his  experience  with  tuberculoiis  nodes  in  a  carefully  pre- 
pared  article.  He  divides  the  cases  into  (a)  hyperplastic,  (b)  purulent  or 
chee8y,  (c)  ulcerated  or  fistulous.  In  the  first  group  the  nodes  enlarge  consid- 
erably  after  a  single  X-ray  application,  later  to  decrease  markedlv  and  become 
more  discrete.  Some  do  not  entirely  disappear,  but  remain  small  and  hard.  If 
one  is  removed  and  examined.microscopically,  there  will  be  seen  a  central  cheesv 
mass  and  around  it  a  condensation  of  connective  tissue  in  which  there  are  no 
miliary  tubercles.  There  is  also  noted  a  total  disappearance  of  adenoid  tissue. 
He  says  the  results  of  the  treatment  are  not  due  to  a  destruction  of  tubercle 
bacilli^  as  they  have  been  found  alive,  though  with  diminished  virulence,  in  the 
cheesy  masses. 

In  the  suppurating  glands  the  rays  can  cause  an  absorption  of  the  pus,  but 
it  is  quicker  to  aspirate  the  pus  or  incise  and  suture  and  then  use  the  X-ray. 

He  finds  the  fistulous  glands  the  hardest  to  treat.  The  surrounding  eczema 
at  times  makes  the  raying  out  of  the  qiiestion.  In  others  the  X-ray  in  dimin- 
ished doses  improves  the  granulations  and  hastens  healing.  The  majority  of 
his  cases  were  of  the  hyperplastic  variety  and  he  wa8  able  to  cure  over  50  per 
cent.  of  his  50  cases. 


The  work  of  Rollier  (11,  30)  has  drawn  attention,  chiefly  abroad,  to  the 
possibilities  of  light  in  the  treatment  of  surgical  tuberculosis.  Rollier^s  sana- 
taria  at  Leysin,  Switzerland,  are  located  3,800  to  4,500  feet  above  the  sea  level. 
Ali  types  of  surgical  tuberculosis  are  here  treated.  The  entire  body — not  alone 
the  diseased  parts — is  expo8ed  to  direct  sunlight,  beginning  with  expo8ures  of  5 
minutes  3  times  a  day  for  part  of  the  bodv,  and  increasing  the  application  ti  11 
the  whole  body  is  included,  and  the  expo8ure  is  maintained  for  3  to  5  hours. 
Erythema  and  painful  buming  are  scrupulou8ly  avoidcd.  Marked  pigmenta- 
tion  seems  to  indicate  high  resistance  and  indicates  a  favorable  course.  This 
treatment,  as  employed  by  Rollier,  has  rcceived  enthusiastic  commendation  by 
some  of  the  best  European  surgeons.  In  some  cases  neck  nodes  are  described  as 
spontaneously  disappearing.  In  others  the  cure  follows  aspiration  or  sinns 
formation.  "Open"  tuberculosis  is  avoided  if  possible.  Treatment  is  continued 
6  months  to  2  years  in  gland  cases. 

The  illustrations  in  Rollier's  articles  are  very  striking.  Thev  8how  children 
naked  on  their  beds  iipon  an  uninclosed  porch  and  with  a  background  of  the 
snow-covfired  Alps.  Others  are  seen  plaving  on  the  snow  in  the  bright  suushine 
and  clothed  only  with  a  jock  strap  and  a  pair  of  skis. 
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At  St.  Mary'B  Hoepital  for  Children  we  Iiave  always  been  impressed  with 
the  improvement  made  in  hemoglobin  and  weiglit  hy  children  with  tuberculous 
glands  when  eent  from  the  hoepital  to  its  countpy  branch.  The  diet  ia  the  samo 
in  the  2  iustittitions  and  improvement  occnrs  in  those  who  are  vuiahle  to  take 
esercise  as  wel1  as  in  thosc  who  are ;  hence  it  seems  as  if  the  greater  number  of 
hours  apent  in  the  sunehine  were  the  esscntial  differcnce. 

When  ft  child  with  tuberculouB  glande  must  be  treated  in  the  city,  thouRh  we  can- 
not  fo11ow  Rolliei^a  methode  in  detail,  yet  botli  in  institutions  and  in  private  it  wouId 
eeem  eaaily  pOBaible  to  great]y  increase  the  number  of  houra  spent  out  of  doors  and 
to  Bubject  wounds  and  ainuses  as  well  as  other  portions  of  the  body  uauallj  covered  to 
th«  direct  Bunlight  through  windowB. 


UkSTvaouoaicAi.  tbeaiment 

It  ia  an  intereating  faet  that  aurgeons  in  general  until  very  recentlj  operated 
on  their  cases  of  cervical  tuberculosie  hliaafully  ignorant  of  the  source  of  infec- 
tion    and    rather    persuaded 


that  in  a  given  caae  there  was 
no  way  of  knowing  the  portal 
of  entry,  Though  one  should 
alwayB  make  an  effort  to  lo- 
cate  the  primary  focua,  it 
cannot  be  denied  that  a  great 
mjny  cases  have  been  cured 
without  locating  it.  Aa  in 
other  parta  of  the  hody  with 
various  infections,  the  lesion 
at  the  point  of  inoculation 
mav  be  rery  amall  and  soon 
heal  of  itaelf  either  before  or 
after  the  removal  of  the  more 
extenaive  aecondary  leaions. 

Loeation  of  the  Source  of 
Infeotion. — While  !ymphatic 
drainage  bas  very  free  anas- 
tomoscs  and  difFerent  groupa 
of  nodee  freely  communicate 
with  each  other,  yet  if  one 
ean  determine  the  first  nodes 
to  eniarge,  either  from  the 
hiatory  or  from  the  greater  size  or  more  advanced  leaion  of  the  nodes  first 
affected,  he  bas  a  very  dcBnitc  guide  to  the  loeation  of  the  primary  leaion. 

The  groupa  of  nodea  in  the  higher  cervical  collar  are  the  submental,  aub- 
mazillary,  carotid  (op  tonaillar),  parotid,  aubmaatoidal  and  suboccipital.    Ia 
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children,  in  over  75  per  cent.  of  cases,  the  carotid  group,  that  is,  that  just  be- 
neath  the  angle  of  the  jaw,  will  be  found  the  first  to  enlarge.  This  siiggests  a 
primarj  lesion  in  the  pharyngeal  or  faucial  tonsil.  We  have  rarely  failed  to 
find  tubercle  in  the  tonsil  in  sueh  cases. 

At  S  t.  Mapy'8  Hospital  for  Children,  Dr.  H.  V.  Spaulding  sectioned  150  consecu- 
tive  adenoids  and  found  8  of  them  tuberculous.  In  only  1  of  these  wa8  the  child 
known  previouslj  to  he  tuherculous.  In  a  few  cases,  but  only  a  few,  have  tubercles 
been  found  in  the  tonsil  when  the  oorresponding  neck  nodes  were  not  clinically  en- 
larged.  We  are  to  consider  that  in  a  large  percentage  of  cases  in  children  the  pharyn- 
geal  or  faucial  tonsils  are  the  source  of  infection.  However,  I  have  demonstrated  the 
focus  in  isolated  cases  on  the  gum,  the  inside  of  the  cheek,  at  the  suboccipital  hair  line, 
the  skin  of  the  malar  region  and  in  an  adult  on  the  skin  just  above  the  clavicle  with 
enlargement  of  nodes  in  the  epistemal  notch. 

The  present  tendency  is  to  attribute  a  large  number  of  local  and  general 
infections  (rheumatism,  etc.)  to  infection  through  decayed  teeth  and  gums. 
However  this  may  be  with  other  infections,  it  is  almost  negligible  with  regard 
to  tuberculosis.  The  nodes  to  enlarge  first  are  not  those  in  most  immediate 
lymphatic  connection  with  the  jaw8  (which  enlarge  very  promptly  in  jaw  in- 
fections), nor  is  a  clinically  recognizable  tuberculous  lesion,  either  a  superficial 
lesion  or  osteomyeIitis  of  the  jaw,  frequently  found  in  patients  with  tuberculous 
glands. 

Eemoval  of  Adenoids  and  Tonsils. — The  removal  of  adenoids  and  tonsils  is 
very  frequently  followed  by  subsidence  of  glandular  8wellings,  but  there  is  little 
reason  to  believe  that  even  a  complete  removal  will  do  more  than  8lightly  aid  in 
the  cure  if  the  tubercle  has  passed  from  the  tonsils  to  the  nodes.  In  fact,  a 
tons^llectomy  may  immediately  accelerate  the  tuberculous  process  in  the  nodes. 

In  a  child,  if  the  glands  are  only  questionably  tuberculous,  first  test  the  reaction 
to  tuberculin.  If  that  is  negative,  proceed  with  the  removal  of  the  tonsils  and  the 
nodes  will  subside  promptlj.  If  the  glands  are  tuberculous  it  is  a  good  rule  not  to 
operate  on  tonsils  and  nodes  at  the  same  time. 

I  usually  prefer  first  to  remove  the  glands  and  later  the  tonsils.  In  the  few 
cases  where  the  adenoids  and  tonsils  are  so  obstructive  as  to  make  a  prolonged 
anesthesia  difficult  the  reverse  order  may  be  followed, 

There  can  be  no  doubt  that  simple  infections  of  the  tonsils  of  the  types  that 
produce  hyperpla8ia  of  neck  nodes  will  make  it  easier  for  a  preexisting  tubercu- 
lous process  to  spread  in  the  inflamed  nodes.  Hence  diseased  adenoids  and 
tonsils  should  be  removed  in  such  cases  as  an  adjuvant  to  the  direct  treatment  of 
the  tuberculous  nodes.  As  a  general  proposition,  attend  to  the  nodes  first  and 
then  the  tonsils  and  adenoids,  with  ali  possible  čare  in  the  checking  of  hemor* 
rhage. 

The  tuberculous  focus  in  the  tonsil  may  be  small  and  negligible,  as  is  8hown 
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by  the  inf  requency  with  which  we  see  a  clinical  tubercailosis  of  the  tonsil,  espe- 
cially  in  children ;  but  if  these  tonsils  are  f re(quently  the  seat  of  inflammation 
of  any  variety,  the  nodes  in  relation  to  them  enlarge  and  facilitate  the  spread  of 
the  tuberculous  process  in  them.  The  question  of  the  removal  of  tonsils  and 
adenoids  should  be  considered  in  every  čase  of  tuberculous  glands  in  children ; 
but  their  removal  is  determined  on  other  grounds  than  that  they  have  allowed 
the  passage  of  the  tubercle  bacillus.  In  fact,  if  they  are  not  obstructive  and 
not  infiamed,  it  is  wiser  not  to  remove  them. 

SUBaiOAL  TBEATMBKT 

Eecent  literature  on  the  subject  of  the  surgical  treatment  of  tuberculous 
nodes  is  not  particularly  voluminous  and  seems-  to  indicate  a  general  lack  of 
interest  in  the  subject.  Sueh  articles  as  appear  advise  less  radical  procedures 
than  formerly.  "Injections,"  "incisions,"  "removal  if  breaking  down  threat- 
ens,"  and  "removal  of  the  main  masses"  are  ali  methods  mentioned  with  ap- 
proval  in  prescnt-day  articles.  The  tendency  seems  to  be  to  recommend  only 
such  8urgery  as  is  unavoidable.  The  papers  of  Stone  (32),  Dowd  (12,  14),  and 
Muller  (23)  are  strikingly  in  contrast  to  this  tendency. 

When  an  inquiry  was  recently  made  through  the  Journal  of  the  American 
Medical  Association  as  to  the  best  method  of  treatment  answer  was  made  as 
f ollows : 

'In  children,  tuberculous  lymphadeniti8  tends  to  remain  localized  and  to  break 
down  early  to  form  abscesses.  In  this  form  of  the  disease  incision  of  the  abscess  with 
8ubsequent  drainage,  combined  with  general  hygiemc  measures,  will  usuallj  effect  a 
cure.  In  some  cases  a  sinus  may  persist  after  drainage,  necessitating  removal  of  the 
diseased  glands." 

The  surgical  treatment,  according  to  this  advice,  is  to  be  kept  as  a  last  resort. 
Some  of  the  patients  whose  photographs  are  shown  have  been  cured  by  an 
opcration  lasting  an  hour,  residence  in  a  hospital  of  a  week,  and  no  other  treat- 
ment. That  outlined  by  the  Journal  may  last  for  years.  One  wonders  whether 
the  same  advice  would  be  given  if  the  glands  of  the  groin  were  enlarged  as  an 
isolated  tuberculous  focus.  And  if  radical  8urgery  is  to  be  recommended  in  the 
latter  and  not  in  the  former,  what  condition,  local  or  general,  indicates  a  diflfer- 
ont  method  of  treatment  in  the  2  cases.  The  only  obvious  diiference  is  that  the 
scar  is  visiblo  in  one  čase  and  concealed  in  the  others.  The  question  of  scar  is 
often  given  moro  woight  by  both  physicians  and  parents  than  promptly  ridding 
the  body  of  a  tuberculous  focus.  Few  patients,  children  or  adults,  will  be  cured 
without  suppuration  and  sinus  fomiation.  The  result  of  these  sinuses  when 
multiplc,  as  they  involve  a  variablie  amount  of  sloughing  of  skin  and  deeper 
tissues,  is  a  puckering  scar  and  worse  disfigurement  than  the  single  transverse 
acar  of  a  surgical  operation. 
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There  is  a  widespread  notion  that  surgical  treatment  is  inefficient;  that 
glands  recur  even  at  the  site  of  a  previous  operatioii  so  that  when  operation  is 
recominended  it  is  to  be  looked  npon  as  but  the  beginning  of  a  series  of  opera- 
tions. 

The  objections  to  surgerj  may  be  epitoraized  as  follows : 

(a)  Children  at  least  get  well  without  it. 

(b)  We  have  no  certain  method  of  diagnosis  in  early  cases. 

(c)  We  cannot  remove  aH  the  infected  glands. 

(d)  Sears. 

(e)  Recurrences. 

I  wi8h  strongljr  to  advocate  the  earliest  possible  complete  removal  of  an  iio- 
lated  glandnlar  focns,  both  in  children  and  adnlts,  for  the  following  reasons: 
The  disease  spreads  f  rom  a  point,  it  is  local  at  first  and  can  be  removed  without 
sacrificing  important  structures.  Removal  can  be  done  with  slight  scarring  and 
a  comparatively  short  operation  when  done  early.  Hygienic  treatment  is  always 
important,  but  will  be  more  successful  after  gland  removal  than  when  tuberen- 
lous  glands  are  present.  A  child  who  haa  tubercaloos  glands,  who  haa  a  slight 
temperature,  is  pale  and  run  down,  will  improve  rapidlj  in  the  wee]u  succeeding 
operation  and  be  in  much  better  condition  to  withfltand  the  other  infectious  dis* 
eases  of  childhood  which  he  is  reasonablj  sure  to  acquire  than  if  the  glands  re- 
main.  In  other  word8,  operation  initiates  improvement.  Early  thorongh  opera- 
tion gives  excelient  results  as  regards  scar,  duration  of  treatment,  and  f reedom 
f  rom  recurrence.  Our  best  results  are  in  the  early  cases.  We  may  not  remove 
every  tubercle  bacillus  or  miliary  tubercle  from  some  of  the  smallest  glands,  but 
we  do  enough  to  accomplish  a  cure.  The  operation  has  a  very  low  mortality. 
The  reason  for  the  discredit  of  surgery  is  to  be  found  in  half-hearted  work  on 
neglected  cases.  No  spectacular  results  are  to  be  expected  by  any  method  of 
treatment  when  the  glands  have  become  widely  scattered  and  are  broken  down 
in  a  number  of  situations. 

It  may  be  objected  that  the  course  recommended  will  lead  to  operation  in  a 
large  number  of  cases  that  prove  not  to  be  tuberculous,  since  there  is  no  single 
sign  to  separate  the  hyperplastic  from  the  tuberculous.  While  it  is  trne  that 
there  is  no  infallible  sign,  yet  the  experienced  surgeon  will  rarely  be  deceived 
even  in  the  early  cases  if  history,  examination,  and  tuberculin  test  (von  Pir- 
quet)  are  ali  given  due  weight.  If  there  is  a  doubt,  the  čase  is  kept  under  ob- 
servation  for  a  month  or  2,  during  which  tirne  the  hyperplastic  nodes  will  rarely 
fail  to  8how  improvement.  When  there  are  associated  lung  and  gland  tubercu- 
losis,  opinions  will  diifer  as  to  the  advi8ability  of  removing  the  lymphomata.  If 
the  neck  involvement  is  extensive  and  the  lung  tuberculosis  is  slight,  the  opera- 
tion may  aid  in  the  cure  of  the  lung  lesion.  Judd  records  10  operations  on 
patients  with  bacilli  in  the  sputum  and  savs  that  9  of  them  were  much  improved 
by  the  operations. 

(I  entirely  agree  with  these  views. — ^Editor.) 

Operation  Through  a  Transverse  Incision. — This  is  the  operation  which  has 
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been  described  in  detail  by  Dowd  and  is  the  one  we  most  frequently  employ  at 
St.  Mary'8  Hospital  for  Children  (Figs.  4,  5  and  6). 

An  incision  is  made  through  the  skin  following  the  line  oi  a  altin  crease  or 
paraUel  to  one  about  2  in.  in  length  and  not  lesa  than  %  in.  below  the  jaw. 
The  incision  is  carried  through  the  platysnia  and  fascia  and  over  the  lyinph- 
nodea.  By  earrying  the  disBection  froni  the  incision  up  between  the  nodes  and 
deep  fascia  the  branch  from 
the  facial  nerve  aupplying 
the  triangularis  menti  mus- 
cle  wiU  be  avoided.  The 
dissectioD  U8uany  hegins 
along  the  anterior  margin  of 
the  nodea  and  is  carried  from 
there  inward,  freeing  them 
83  rapid1y  as  possible  from 
the  Tindcr1ying  vessels.  The 
sternomastoid  is  eeparated 
from  the  outer  aspect  of  tho 
nodes  until  the  epiual  acces- 
8ory  nerve  is  reached.  Nodes 
often  compicteIy  aurround  it 
and  may  rcqiiirc  piecemeal 
removal.  If  the  nerve  is  not 
encountered  at  once,  where  it 
enters  the  muscle,  it  may  be 
identiiied  ah  o  ve,  where  it 
Hrst  appears  in  the  field  of 
operation  from  beneath  the 
digastric  muscle  just  helow 
the  tip  of  the  transverse  process  of  the  atlas.  Thia  point  is  eaaily  felt  in  the 
deptha  of  the  wound. 

By  the  proper  use  of  retractors  different  groupa  of  nodes  can  be  succeBaively 
cxpoBed  and  removed,  the  area  approachable  being  illustratcd  in  Figure  4. 
Shoiild  there  be  nced,  as  when  an  abscess  points  bchind  the  sternomastoid 
musclo.  the  incision  can  be  extendcd  backward  across  the  mnscle,  or  it  inay  be 
cxtcnded  forward  into  the  suhmaxillary  triangle.  In  the  great  raajority  of  casca 
in  children  this  incision  givcs  adequate  approach  to. ali  the  enlarged  glands. 
The  removal  of  the  moet  poaterior  ones  makes  a  poeket  of  the  wound  behind 
tho  mnscle,  hencc  it  is  wise  to  inscrt  a  drain  through  a  transverse  štab  wound 
hchtnd  the  muscle.  A  rubbcr  elastic  band  makcs  a  very  sflti8factory  drain. 
Drainage  is  U8nally  indicated,  unlcss  the  woHiid  is  unu8ually  dry,  bceause  of 
the  large  dead  apace,  tho  many  intcmipted  lymphatica  and  venous  oozing.  The 
sltin  wotind  is  completclv  sutured  with  snbiiuticular  stitchea,  which  may  be  of 
catgiit  or  ai1kworm-gut.     A  targe  fluff  dressing  should  bo  applied  partly  to  esert 


Fio.  4. — Tub  Tbansveiui  Incision. 
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pressure  on  and  obliterate  the  cavity  and  to  act  as  a  splint  to  limit  the  motions 
of  the  head.  The  drain  will  have  served  its  purpose  in  2  days  unless  there  is 
infection. 

In  this  operation  we  attempt  the  removal  of  aH  palpablj  enlarged  nodes.  It 
cannot  be  called  thorough  in  the  sense  that  we  use  the  term  in  speaking  of  can- 
eeroiis  nodes,  bnt  in  children,  with  their  strong  tendencj  to  recovery,  experi- 
ence  shows  that  it  is  sufficient- 
ly  r  a  d  i  C  a  1.  The  outlying 
Blightly  enlarged  nodes  may  be 
only  hyperpla8tic.  The  result- 
ing  scar  in  a  year  will  be 
8carcely  visible  and  much  less 
conspicuous  than  6ven  one 
sinus  following  a  broken-down 
node.  The  time  spent  in  the 
hospital  in  the  healing  of  the 
wound  and  the  abandonment 
of  surgical  dressings  is  10  days 
to  3  weeks  in  the  non-infected 
C  a  8  e  s.  The  operation  will 
rarely  last  longer  than  1  hour, 
and  it  will  be  better  to  post- 
pone  a  dissection  of  the  oppo- 
site  side  of  the  neck  till  a  later 
date.  No  important  structure 
is  divided  in  the  operation, 
blood  loss  is  \isually  small  in 
amount — nothing  compared  to 
an  operation  for  adenoids  and 
tonsils.    There  should  be  prac- 

tically  no  mortalitv.  There  wa8  one  death  at  St.  Mary's  in  16  year8  which 
resulted  from  sloughing  of  the  jngular  and  late  secondary  bleeding. 

Operation  Throngh  a  Fosterior  Triangle  Incision  (Charles  Hayo). — The  in- 
cision  may  be  somewhat  varied  in  individual  cases,  but  nsually  begins  at  the 
mastoid  tip  and  runs  downward  in  the  posterior  neck  triangle  j  ust  in  front  of 
the  hair  line  and  trapczius  muscle ;  half  way  down  to  the  clavicle  it  eurves  f or- 
ward-  and  terminates  j  ust  above  the  clavicle  over  the  clavicular  attachment  of 
the  stcmomastoid  muscle  (Fig.  7).  The  extemal  jugular  vein  may  be  divided 
or  retracted  forward.  The  skin  is  undermined  to  such  an  extent  that  the  wliolo 
posterior  triangle  of  the  neck  is  exposed  with  its  containcd  nodes.  The  posterior 
border  of  the  stcmomastoid  muscle  is  identified  and  separated  from  the  nodes 
beneath  it.  We  then  isolate  the  nerve  to  the  trapezius  muscle.  It  can  be  identi- 
fied at  either  of  2  points.  IIsually  one  finds  it  either  coming  from  or  coming 
from  under  the  sternomastoid  muscle  above  its  middle  and  about  V2  in,  above 


-^^U>^' 


Fio.  7. — The  Posterior  Incision 
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^v»  uiTvv«  that  curvo  around  its  po8terior  border  and  epread  out  on  the 

: .;;.  i<).     It  vvitb  cven  this  guide  to  ita  location  the  Burrounding  in- 

, ;i  i\i«t'u«'8  U8,  we  may  first  seek  the  nene  at  ita  termioation  in  the 

„■,.     U  fiitora  tho  iiiuscle  we!l  dowii  toward  the  shoulder,  and  if  the 

^  ,\-:;o  is  08n>l'iilly  followed,  we  cannot  fail  to  find  it  ontering  the  outer 

•; ,-»  n"4:»Hi  whcro  the  nodes  are  not  likelv  to  obacure  the  anatom;.    The 

'M  '■-.•rcvtT  idoiitified,  must  be  dissected  free  from  the  nodes  from  trapeziua 

^1,.  .^1:^»sI^'id  l>oforo  tho  disscction  of  the  nodea  is  begun.    The  stemomastoid 


Fio.  Sa. — Nodes  in  Pobition.    Shoniog  line  al 


lUtiHcIe  ia  thcn  dissected  fieo  from  the  iinder]ying  nodes  for  its  entire  lengtb. 
In  (irilor  to  do  this,  the  aensorj  ncrvcs  cnrving  forward  over  its  poaterior  border 
linint  ho  divided.  They  aro  mit  iinportant  and  iutcrferc  with  the  retraction  of 
ih«  innsfle.  Wheii  tho  niusclc  bas  bccii  freed,  it  may  be  retraeted  to  a  eonsider- 
(ihto  distanco,  not  fonvard,  biit  ontvvard,  away  from  the  under]ying  atnictures. 
'rhis  retraction  then  cxposc9  ali  the  iiodos  lying  beneath  the  muacle  and  givea 
iiiffMS  to  tho  nodes  in  the  back  p;irt  of  the  .siibtiiiixillary  triangle.  The  outlinea 
(if  tlio  timior  mas9  having  now  bcen  defined,  tlie  dissection  is  begiin  frora  below 
tnd  carricd  upward.     A  small  piecc  of  gaiize  may  bc  stuffed  under  the  lower 
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end  of  the  aternomastoid  imiscle  for  2  piirposes,  firat,  to  prevent  the  entranee  of 
air,  should  a  woiind  bc  itiade  in  tbe  jiigular  vein ;  and,  secoiid,  to  caiise  the  vems, 

e8pecially  the  internal 


jugular,  to  become  dia- 
tended,  hence  more 
plainly  viaible  and  lesa 
likely  to  be  injiired. 
The  wbole  layer  of 
iiode-bearing  f  a  s  c  i  a 
with  its  amall  vesaela 
and  nerves  ia  tben  dia- 
aected  away  from  tbe 
nmsclea  lying  beneath. 
\Ve  shonld  be  on  the 
lookout  for  and  not 
i  n  j  u  r  e  tbe  thoracic 
duet  and  p  h  r  e  n  i  c 
nerve. 

Wheii  a  Urge  vem  is 
cut,  pressure  with  ^nuze 
should  be  niade  on  the 
blecding  point  and  the 
vessele  accurate1y  caught 
but  not  in  a  muss  of  tia- 
sue.  The  diescction  of 
the  jugular  ie  done  with 
the  veesel  in  pinin  Tiew 
and  preferabl;  dia- 
teaded. 

Ita  aecidental  in- 
jtirj  is  moat  likc1y  to 
occur  when  the  veaael 
is  coUapsed,  and  esp&- 
cially  wben  frora  lat- 

eral  traction  on  t  h  e  Fio.  sb.— Nodes  Reho« 

node  masa  the  vein  is 

drawn  to  a  dintance  from  ita  normal  sitnation.  Should  the  separation  of  tbe 
vein  from  tlie  nodes  prove  impractical,  one  necd  not  fear  to  exciac  a  segment 
of  it.  If  a  small  wound  is  made  in  the  side  of  tbe  vein,  or,  wbat  is  more  com- 
mon,  a  branch  (conimon  faciul)  ia  dividod  close  to  the  vein,  we  mav  repair  tbe 
defect  witbont  totnllv  (ihstruotinf:  the  jnjjnlar.  Kither  a  lateral  ligature  mav 
be  applicd  or  a  biteral  sntnre  i«  attenipted,  nsini;  fine  silk  threudod  on  tbe 
amalteat  availahlc  noodles,  The  nodea  are  removod  prefcrablv  as  one  mass,  as 
illustrated  in  Figure  S.     \Vbon  tbe  nodps  are  removod  in  their  fascia,  there  is 
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no  possibilitv  of  a  reciirrence  in  that  region.  Shoiild  there  be  nodes  too  far 
forward  to  be  safelj  attempted  throngh  this  incision,  another  one  may  be  made 
to  supplement  it  in  the  submaxillary  triangle.  The  wound  is  siitured  in  2 
layers,  the  first  bringing  together  the  platysma  and  fascia  and  the  second  the 
skin.  In  the  exten8ive  dissections  a  drain  shonld  be  inserted  either  in  the 
lower  angle  of  the  wound  or  a  štab  woiind  may  be  made  for  the  purpose  at  the 
lowe8t  point  of  the  dissected  cavity  near  the  clavicle  and  some  distance  behind 
the  incision.  We  prefer  nibber  elastic  bands  for  drainage.  Rubber  tubes  may 
give  rise  to  dangerous  pressiire.  The  purpose  of  a  drain  is  to  remove  the  blood 
and  lymph  which  colleet  in  the  first  few  hours ;  hence  the  drain  may  be  removed 
at  the  first  dressing  and  left  out  uniess  there  is  infection.  A  voluminous  gauze 
dressing  is  applied,  which  by  its  imiform  pressure  tends  to  check  oozing  and 
obliterate  the  space. 

Judd  (21)  reports  649  cases  operated  on  by  this  method.  The  patients  were 
nearly  aH  adults.  The  method  is  unnecessarily  radical  for  most  cases  of  tu- 
berculous  glands  of  children. 

Operation  for  Tnbercnlons  Abscess  Commnnicating  with  a  Tuberculons  Gland. 
— It  frequently  happens  that  a  tuberculous  node  at  the  angle  of  the  3aw  or  else- 
where  and  lying  beneath  the  fascia  8wells  up  and  becomes  distended  with 
tuberculous  pus,  the  node  adheres  to  the  fascia,  and  finally  the  pus  in  the  node 
perforatcs  its  own  capsule  and  the  overlying  fascia  to  form  an  abscess  between 
the  fascia  and  the  skin.  At  first  the  skin  is  uninvolved,  the  abscess  is  not  tender, 
and  is  often  mistaken  for  a  "gland"  under  the  skin.  In  time,  however,  the  skin 
becomes  involved,  the  abscess  ruptures,  and  a  sinus  results,  often  continuing  for 
months.  When  it  finally  heals  it  leaves  a  puckcred,  disfiguring  scar  beeause  of 
the  sloughing  of  skin  and  underlving  tissue.  Other  glands  may  follovv  the  same 
course  and  in  the  event  of  a  final  cure  there  are  numerous  scars,  ali  of  a  rather 
conspicuous  type. 

When  a  swelling  is  found  in  the  course  of  an  operation  to  be  an  abscess, 
many  surgeons  content  themselves  with  scooping  out  the  abscess  and  aHowing 
it  to  heal  down  to  a  sinus,  considering  that  botli  sinus  and  abscess  contra-indicate 
the  removal  of  glands.  That  the  dissection  is  rendered  more  difficult  by  sinus  or 
abscess  is  undoubtedlv  trne.  On  the  other  hand,  it  is  wiser  to  consider  a  begin- 
ning  abscess  an  indication  for  immediate  operation  before  the  skin  is  involved. 

Consider  the  abscess  to  be  located  in  a  child  j  ust  behind  the  angle  of  the  jaw, 
its  commonest  site.  The  skin  incision  is  made  transverselv  over  the  tumor  and 
the  parts  are  dissected  away  as  far  as  possible  from  the  abscess  without  breaking 
it.  \Vlien  it  is  opened  the  contents  are  wiped  away  and  the  opening  in  the  depth 
of  the  abscess  through  the  fascia  into  the  node  is  demonstrated — this  will  often 
no  more  than  admit  a  probe  (Fig.  9).  The  whole  abscess  wall  is  then  exci8ed, 
including  some  of  the  fibers  of  the  platvsma  and  sternomastoid.  When  the  in- 
flammatorv  tissue  has  aH  been  removed,  we  proceed  with  the  dissection  of  the 
underlving  glands  as  though  there  had  been  no  abscess.  Tn  tliese  cases  tlie 
wound  ean  be  closed  as  in  the  cases  without  abscess,  and  the  resulting  scar  will 
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be  iuconspicuouB.  ,  If,  however,  the  skin  has  been  thinned  out  (and  the  dissec- 
tion  oi  the  abscesa  thina  it  Btill  more),  we  may  &a  we11  lenve  the  wouiid  open 
and  drain,  for  aome  of  the  akin  will  Blough.  By  the  method  oi  abscesa  excision 
rather  than  incision  vie  avoid  sinua  formation  and  disiiguring  scars  and  shorten 
the  time  of  treatmcnt  at  the  expen3e  only  of  a  comparatively  difticult  dissection. 
If  the  abacess  is  verj  large,  it  is  viaer  not  to  attcmpt  the  diasection  but  to  be 
content  to  drain  the  absceas  and  to  operate  later  in  the  stage  of  peraistent  sinus. 
Figures  13  and  16  ahov  results  of  exci3ing  nodea  and  abscese. 

Operation  Where  a  Sinni  Leada  to  a  Tnberonlous  Node. — One  frequent1y  seee 
the  advice  given  not  to  operate  for  the  removal  of  glands  until  aH  sinuaea 
are  healed.      This   advice,    if  —~—_^ 

followed,    often   unneceaaflrily  ^ ;'^     "^^I^    "^'^i^"^!^ 

prolongs  the  period  of  treat- 
ment.  It  i  a  trne  that  the 
sinus  niay  be  the  seat  of  a 
n]ixed  infection,  but  the  bac- 
terial  species  are  not  uBUal1y 
virulent,  as  the  reaults  of 
operation  Bhow. 

After  vaiting  until  ali 
acute  inBammation  siibsides, 
we  scrape  away  the  infected 
tissue  about  the  siuiis  aa  far 
as  possible,  paint  the  area 
with  iodin,  and  with  clean  in- 
strumenta proceed  with  the 
dissection  of  the  ainus.  As 
far  as  poaaible  we  diasect  out- 
stde  the  ainuB  until  we  come 
to  an  infected  node  and  re- 
move  both  node  and  ainus  to- 
gether.  \Ve  anticipate  a  mild 
grade  of  infection  in  such 
caees  hv  inaerting  a  drain  in 
the  wounds, 

When  glands  have  been  removed  thoroughlv,  thcre  is  uaually — but  not  al- 
way8 — prompt  wound  healing.  The  soft  parts  may  bccoine  tuberculoua,  the 
whole  TTound  open,  or  the  tubercle  may  apread  in  the  skin.  For  tliese  conditiona 
aH  the  antiseptic  povders  and  ointments  in  the  phamiacopeia  have  had  their 
advocates.  The  favorite  probabIy  has  been  iodoform.  Of  this  I  make  no  use, 
its  diaagreeable  qualities  outweighing  its  supposed  virtuea,  However,  its  virtue 
waB  Bssumed  to  lie  in  its  iodin  content,  and  one  can  nse  iodin  locallv  with  good 
effect  by  irrigating  the  wound  with  a  weak  aohition  of  it  or  hy  applying  the  un- 
diluted  tincture  on  an  applicator. 
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The  action  of  sunlight  has  been  extolled  for  its  effect  on  the  tubercle  bacil  lus 
and  tuberculons  processes.  One  will  find  no  more  favorable  field  for  tiying  it 
than  the  lupus-like  condition  surronnding  a  sinua.  The  dressings  sUould  be 
removed  and  the  patient  should  be  allowed  to  sit  or  lie  beside  a  wiiidow,  or,  bet- 
ter,  out  of  doors  with  his  sinuses  exposed  to  the  direct  ray8  of  the  siin. 

Besults  of  Operative  Treatment. — The  aceompanying  photographs  illustrate 
some  of  the  aspects  of  the  operative  treatment.  Figiires  10  and  11  8how  the  2 
sides  of  a  child^s  neek.  The  left  side  8how8  the  inconspicuoiis  scar  of  the  earlv 
escision  of  nodes  with  primarj  woimd  healing.  The  right  side  is  much  disfig^ 
ured  by  the  scars  of  suppnration,  one  of  \vhich  is  above  the  border  of  the  jaw 
and  has  involved  the  ]ower  branch  of  the  facial  nerve  with  resulting  disagree- 
able  deformitj  of  the  mouth  (Fig.  14).  She  has  had  no  recurrence  of  glands  in 
4  years  and  has  marvelously  improved  in  health. 

Figure  13,  a  photograph  taken  2  years  after  operation,  shows  the  reault  of 
excision  of  a  tuberciilous  absccss  and  the  accompanying  nodes.  The  surgical 
čare  in  this  čase  occupied  10  day8.  The  patient's  weight  at  the  tirne  of  opera- 
tion was  63  pounds,  three  years  later  he  is  well  and  weighs  80  pounds.  Figure 
16  8hows  a  boy  operated  on  2  year8  ago  for  glands  with  accompanying  abscess. 
Figure  17  shows  the  result  of  operation  on  a  boy  whose  nodes  extended  from  the 
jaw  to  the  clavicle.  They  were  removed  through  a  posterior  incision,  like  those 
shown  in  Figure  8  b  with  the  node-bearing  fascia. 

Figure  12  was  taken  2  weeks  after  operation  on  a  girl,  and  8hows  the  trans- 
verse  operation  wound  and  also  the  openings  of  2  sinuses  that  had  persisted 
some  months.  Following  the  operation  the  sinuses  healed  promptly,  leaving 
puckering  scars. 

Figure  14  8hows  a  paralysis  of  half  the  lower  lip  resulting  from  injury  to 
the  ramus  marginalis  mandihulse.  During  smiling  the  lip  is  drawn  between  the 
teeth,  where  it  is  frequently  bitten  on  closing  the  jaw8. 

The  man  with  the  drooping  shoulders  (Fig.  15)  wa8  shown  by  Dr.  A.  S, 
Vosburgh  before  the  Xew  York  Surgical  Society  as  illustrating  the  bad  effects 
that  may  follow  division  of  the  spinal  accessory  nerve.  The  man'8  neck  shows 
the  scars  of  several  operations  for  tuberculous  nodes  and  a  resulting  paraivsis 
of  both  trapezius  muscles.  It  is  not  certain  that  the  paralysi8  is  entirely  due  to 
the  severance  of  the  trapezius  branch  of  this  nerve,  but  may  have  been  con- 
tributed  to  by  injury  to  muscular  branches  of  the  cervical  plexu8.  This  man^s 
shoulders  drop  forward  and  give  him  winged  scapulae  and  the  clavicles,  instead 
of  being  inclined  outward  and  upward,  have  a  decided  downward  inclination. 

In  the  results  of  operative  treatment  we  have  to  consider  mortality,  scar- 
ring,  multiple  operations,  and  ultimate  cure.  The  selection  of  non-operative 
treatment  for  the  prevention  of  a  scar  is  based  on  a  fallacv,  as  there  is  neither 
assurance  nor  probability  that  the  non-operative  treatment  will  prevent  a  scar  or 
multiple  scars.  The  early  operation  through  an  incision  in  the  skin  folda  offers 
the  best  prognosis  in  this  regard.  Some  of  the  photographs  (Figs.  11-16)  il- 
lustrate the  inconspicuousness  of  the  scar.    In  adults  the  scar  is  to  be  lesa  con- 
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sidered,  its  importance  is  slight  in  comparison  with  ridding  the  bodj  of  its 
tuberculous  f  ocus  in  a  reasonable  tirne. 

Few  of  what  may  be  called  major  operations  bave  as  low  a  mortality  as  tbat  for 
tuberculous  cervical  glands.  Judd  (21)  reports  no  operative  deaths  among  649  opera- 
tions,  chiefly  on  adults.  MuUer  from  Philadelpbia  reports  100  operations  on  adults 
and  children  without  mortality.  At  St.  Mai^s  Hospital  for  Cbildren  we  have  had  1 
deatb  from  a  late  seoondary  hemorrhage  among  over  500  operations  on  cbildren.  Dowd 
reports  one  deatb  from  embolism  among  78  adults.  My  only  operative  deatb  occurred 
in  an  adult.  Tbe  operation  was  performed  under  ligbt  cbloroform  anestbesia  and 
lasted  20  minutes.  Tbe  mass  of  glands  wa8  discrete  above  tbe  clavicle^  and  the  size 
of  one's  fist.  Tbe  patient  developed  an  irregular  pneiunonia,  presumablj  tuberculous, 
and  died  in  a  week. 

MuUer  reports  9  recurrences  among  67  adults  and  cbildren.  Judd  reports  8.6 
per  cent.  of  recurrences  among  bis  patients — cbiefly  adults.  Dowd  reports  320  cbildren, 
2  to  17  years  old,  75  per  cent.  of  wbom  remained  free  from  recurrences.  An  isolated 
ea8ily  palpable  node  anywbere  in  tbe  neck  was  oonsidered  a  recurrence. 

Dowd  tbinks  tbat  90  per  cent.  of  cbildren  are  cured  by  operation  and  witb  tbis 
figure  I  am  disposed  to  agree.  I  bave  been  able  to  follow  to  date  12  cases  in  cbildren 
in  private  practice.  Tbe  most  recent  of  tbese  was  operated  on  over  a  year  ago.  Eigbt 
bad  racbed  tbe  abscess  stage.  ,  Ali  are  alive  and  apparently  cured.  Only  1  bas  re- 
quired  a  second  operation.  Tbat  one  bad  bad  ber  glands  per8istently  poulticed  and 
skin  and  musde  were  extensively  infiltrated  witb  tuberculosis.  A  sinus  persisted  for 
some  montbs  and  was  re-oi>erated  on  at  a  time  wben  a  small  group  of  glands  was 
removed  from  tbe  otber  side  of  tbe  neck.  Tbese  cbildren  have^bad  better  food  and 
čare  tban  tbe  average  bospital  čase.  Tbe  results  of  treatment  at  St.  Mary's  Hospital 
for  Cbildren  can  be  considered  a  very  good  test  of  tbe  operative  treatment  in  cbildren 
for  after  from  2  to  4  weeks  in  tbe  bospital  tbey  go  back  to  tbe  poverty  and  otber  bad 
conditions  in  wbicb  tbey  acquired  tbe  disease  and  get  no  furtber  medical  treatment. 
Dowd  bas  followed  up  tbese  cases  as  far  as  possible  for  a  period  of  1  to  12  year8  and, 
as  said  before,  considers  tbat  90  per  cent.  are  cured,  approximately  75  per  cent.  of 
tbem  as  a  result  of  a  single  operation. 


SUMMABV   OF    SimGIOAL   TbEATMENT 

1.  Operative  deaths  in  oases  of  oerrioal  iTmphomata  are  nnder  1  per  oent. 

2.  The  resnlta  of  treatment — and  this  applies  to  the  snrgical  as  well  as  other 
treatment — ^is  better  in  children  than  adnlts. 

3.  SuTgtrj  shortens  materially  the  length  of  treatment  and  danger  of  dis- 
lemination  of  the  disease. 

4.  Best  snrgical  resnlts  will  be  obtained  by  complete  removal  of  affeoted 
glands  in  early  oases. 

5.  In  children  one  need  not  disseot  ont  the  whole  gland-bearing  fascia  but 
conUne  operation  to  the  removal  of  ali  palpable  nodes. 

6.  The  operation  is  nsnally  done  withont  injnry  to  any  important  anatomioal 
stmctnre. 

7.  Injnry  to  the  f acial  nerve  branch  snppljing  the  triangolaris  menti  mnscle 

canses  a  disagreeable  deformity  of  the  month,  which  is  probably  permanent  in 

oases  where  the  nerve  has  been  actnally  divided  and  not  simply  stretohed.   Bivision 
27  B 
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of  the  spinal  accessorj  nenre  causes  a  drooping  of  the  shonlder  in  a  portion  ot  fhe 
cases. 

8.  Freedom  from  recurrence  is  the  rule  both  in  adults  and  children.  Beom^ 
renče  is  the  exception,  bnt  even  in  the  recurrent  cases  cure  nsnally  foll(iWB  a 
second  or  third  operation.  This  applies  only  to  thorongh  sargery  and  not  to  thie 
draining  of  abscesses  or  cnretting  of  individnal  nodes. 

9.  The  operation  is  mnch  less  difficnlt  bef ore  an  abscess  or  sinus  has  fnmied. 
To  the  patient  this  means  more  complete  work,  a  shorter  operation  and  befctar 
chance  of  prompt  healing  with  small  scar  and  slight  danger  of  recnrrenoe.  To  tto 
snrgeon  it  means  an  easier  operation  in  a  shorter  tirne. 


CYSTS  AND  TTTHOBS  OF  THE  NECK 

1.     BENION    OBOWTHS 

Trne  Tumors. — If  we  exchidc  cy8ts  and  inflammatorv  enlargements  of  the 
neck,  wo  liiid  tliat  the  trne  tumors  are  qiiite  infieqiiciit  in  this  region.  The  moet 
frcquent  of  these  is  liponia,  located  ncar  the  shonlder  or  j  ust  under  the  jaw. 
Fibroma  is  fonnd  as  a  skin  tumor  or  keloid  and  now  and  then  on  tlie  ligamentmn 
nuchi. 

The  benign  tumors  rarely  cause  prcssure  svmptoms  (we  are  cxeluding  from 
consideration  the  thyroid  tumors),  and  are  rcmovcd  for  tlieir  disfigurement 
only.  Their  rcmoval  is  usually  made  through  a  small  transverse  incision,  that 
is,  one  approximating  very  accurately  tlic  normal  skin  folds.  The  tumors  are 
grasped  by  forceps  and  by  means  of  blunt  dissection  are  removed  without  di- 
viding  any  important  structures.  The  blunt  dissec*tion,  when  the  incisioii  ia 
small,  can  be  made  by  inserting  the  points  of  a  closed  pair  of  scissors  into  ikia 
connective  tissue  planeš  and  opening  them.  The  sc])aration  will  follow  nonoal 
cleavage  planeš  and  rarelv  injures  vcins.  J)y  ligature  and  pressuro  wo  ibat' 
oughly  dry  the  wound,  put  a  fc\v  buried  suturcs  in  to  approximate  the  faaoia 
and  platysma,  then  suturo  the  skin  ^vith  a  subeuticular  stitch  of  fine  catgat  OT 
8ilkworm-gut.  When  the  woun(l  is  smnll,  we  may  nse  sterile  narrow  stripa  of 
adhesive  plaater  instead  of  skin  suturea.  The  stretohing  of  scars  is  lesaened  hf 
making  our  skin  incisions  as  far  as  possil)le  in  the  directicm  of  skin  creases,  ligf 
bringiiig  tlie  subrutaneous  tiasuos  well  togother  so  tlint  tliere  shall  be  no  tenaion 
on  the  skin  odgcs,  and  bv  obtaining  ])rimarv  union. 

Hyg^oma  CoUi. — This  cvst  or  tumor,  for  it  somcwhat  rescmbles  a  tmnor,  ia 
found  most  frequently  at  the  l(>wer  part  of  tlie  ne(»k  just  above  the  clavicle,  and' 
is  in  intimate  rclation  witli  the  veins  in  tliis  region.  Even  the  smaller  oues  fre- 
quently  exten(l  belo\v  the  clavide  and  may  be  verv  c]osely  connected  with  the 
axillary  vein.  Their  removal  should  be  attempted  tlirough  a  generous  incision, 
and  one  should  make  every  effort  to  dissect  them  out  ^vithout  rupturing  their 
walls.  When  once  a  c»om])artment  of  the  evst  has  boen  evacuated  the  endothelial 
wall  becomes  hanler  to  reeognize.     Keniiuiuts  l(>ft  are  sure  to  cause  recurrence 
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of  the  cyat  with  the  certaintj  tliat  the  second  operation  will  be  more  difficult 
than  the  tirst.  Exten8ioii8  uiider  tbe  clavicle  may  make  it  necesaarj  to  divide 
the  pectoralis  major.  Tlie  large  veins  are  easily  injured  becauae  when  Hattened 
out  over  tlie  tumor  they  look  surprisinglj  like  its  vali. 

ThyT(«los8al  CjstB  and  Sinus«. — These  occupy  tliree  poaitiona:  (1)  Be- 
tween  the  foramen  cecum  of  the  tongue  and  the  hyoid  bone ;  (2)  between  hyoid 
and  larynx;  (3)  below  the 
larynx  lying  on  the  traehea. 
The  second  variety  is  much 
the  most  c  o  m  m  o  n.  The 
grovvths  appear  as  c  y  8 1  s 
which  approacb  the  skin  and 
nipture  or  are  incised  so 
that,  aa  a  rule,  the  aurgeon 
has  a  sinus  rather  than  a  cy8t 
to  treat.  Siippuration  may 
complicate  the  operation, 

TECHNIC  OF  OPERATION. 
— If  it  is  feared  that  the 
sinua  wjli  be  hard  to  recog 
nize  one  ma>  inject  it  with 
a  Btrong  sohition  of  methyl 
blue  or  tincture  of  lodm  but 
this  IS  not  U8iiall>  neceasary 
An  mcision  is  made  prefer 
ablj  tranaverseh  and  sur- 
rounding  the  scar  or  sinus. 
The  edges  of  the  sternoh>oid 
mu  se  les  are  identified  and 
retraeted  Tlie  sinus  la 
caiight  and  held  wtth  for 
cpps  One  follow8  its  per 
ipljcrv.  separnting  it  froni  the 
Niirrounding  fat  bv  sliarp  or 

gcntlc  blunt  disscotion,  bcing  as  careful  as  possible  not  to  tcar  the  superfici&l 
froni  the  deep  portion,  The  sinua  will  be  felt  to  run  inward  toward  the  lower 
cdgo  of  tho  hyoid  bone,  When  that  point  is  rcached,  it  will  be  found  good 
practicc  not  to  cut  off  tlio  sinus  closc  to  the  bone,  but  to  eut  away  the  lower 
bordcr  of  tlie  bone  with  the  sinus,  This  is  usiiallv  easv,  for  most  of  these  opera- 
tions  are  on  children  and  the  cartilaginous  hyoid  is  easily  cnt.  This  ia  the  only 
way  to  be  siire  that  the  very  bottom  of  the  sinua  has  been  renched.  As  the 
sinuBCS  are  infected,  it  is  usuallv  bcst  to  leavc  a  small  drain  in  the  wound. 

Median  cysta  below  the  larynx  nnd  lying  in  the  epistcmal  nntrh  bctween  the 
tbyroid  lobes  aro  exceedingly  uncommon.     They  can  be  ahelled  out  tmtil  a 
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pedicie  18  reached  attaching  tbem,  preauroabij,  to  the  thjroid  iethmua.    Thia 
pedicle  will  have  to  be  duided 

The  cyatB  beIow  the  foramen  cecum  are  called  by  Bland  Sutton  "Imgual 
dennoida."  At  times  they  are  amall  and  lie  just  under  the  foramen  cecum  pro- 
ducing  a  swelliiig  in  this  region  Tbey  can  be  incised  on  tbe  back  of  the  tongue, 
but  excision  is  difiicuU     The  larger  ones  puah  the  tongue  out  of  the  moutb  and 

can  be  felt  botween  the 
mandible  and  the  hyoid 
bone.  They  m  u  s  t  be 
attaclced  f  r  o  m  below. 
The  incision  niay  be  in 
the  median  line,  but 
more  room  will  be  bad 
bj  making  a  curved  in- 
cision parallel  vith  the 
jaw.  It  may  be  neces- 
8ary  to  empty  the  cyBt 
to  get  at  the  deeper  poi^ 
tions,  but,  if  bo,  great 
čare  must  be  exercised 
not  to  leave  anj  portion 
of  tbe  wall  of  the  cyst. 
The  firmest  attachments 
have  been  found  to  the 
hyoid  bone  and  foramen 
cecum. 

Cerrioal  Aniiolei: 
Branohial  Cjstiafld  Fii- 
tuUe — The  second, 
third,  and  fourth  bran- 
chial  clefts  have  their 
eztemal  oriiices  along  the  anterior  margin  of  the  etemomastoid  muscle.  The 
opening  of  the  aecond,  the  one  causing  the  most  trouble,  is  at  about  the  level 
of  tbe  angle  of  the  jaw;  intemany  it  opens  into  the  space  in  which  the  tonail 
is  lodged.  If  there  ia  a  fistula,  ita  removal  with  closure  of  the  pharyngeal 
opening  will  tax  the  resources  of  the  most  careful  diseector.  The  tract  has 
been  usua1Iy  described  as  passing  into  the  pharynx  between  the  extemal  and 
internat  carotid  arteries,  The  third  and  fourth  clefts  enter  the  upper  part  of 
the  larjTUt  and  their  removal  is  nttended  with  the  greatest  danger  to  the 
Buperior  laryngeal  nerve.  The  cvsta  of  the  aecond  eleft  are  comparatively  com- 
mon  and  are  difficult  to  distinguiah  from  a  node  in  the  same  aituation,  for  their 
wall  ia  thick,  being  composed  of  fibrous,  l.vmphoid,  and  epithelial  coats.  Their 
operative  removal  does  not  difFer  from  the  operation  for  a  tuberculous  iTmph- 
node. 
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The  branchial  sinuBes  opening  extenial1y  are  often  but  slightly  disfiguring, 
and  had  then  better  be  left  alone,  for  the  ecar  of  operation  will  be  more  notioe- 
able  tban  tbo  small  akin  depression  representing  the  branchial  cleft.  Tabs  of 
skin  and  cartilage  (called  cervical  auricles)  are  rarely  seen  in  the  neck,  but  are 
froqueiJtIy  seen  as  "acee88ory  aiiriclea"  juat  in  front  of  the  ear.  They  ofiFer  no 
Burgical  difficulties  except  when  associated  with  sinusee. 

CA8B  — A  woman  wBa  operated  on  6  j ears  ago  for  a  crstic  BwelliTi(r  beneatb  tbe 
ear.  A  sinuB  resulted  At  a  aecond  operation  an  unsucccssful  eflort  was  made  to  ex- 
cise  tfae  sinus  The  facial  nerve  was  injured  and  Butured  A  sinuB  again  remained 
which  in  the  past  6  yeaTB  has  never  discharged  much  and  has  ocnasionalljr  bealed.  At 
the  tfaird  operation  the  ainua  vas  easily  followed  and  led  to  a  mass  lying  between  the 
cartilaginous  auditorj  canal  and  the  niandible  On  removal  it  wa8  fouiid  to  be  com- 
posed  of  cartilage  lined  with  ekiii  and  presumablj  represented  an  8CceBsoi7  auricle; 
indeed,  it  much  reaembled  the  concha  of  an  ear 


Tomor  of  the  Carotid  Body  — Thia  rare  tumor  presents  unueual  difficulties 
to  the  Burgeon,  and  should  one  encounter  it  without  having  Buspected  the  diag- 


Fio.  20, — TUKOR  or  th«  Cabotid  Bodt.     Noto  hem)atropby  of  tho  toDgue. 

noBia  the  experience  wiil  not  aoon  be  forgotten.  So  many  have  now  been  de- 
Bcribcd  and  tho  8yinptom8  are  bo  characteristic  that  one  shonld  at  least  have  its 
poB8ibility  in  mind  when  one  or  more  of  ita  featurca  are  preacnted  by  a  pattent. 
Tbe  tumor  originatea  at  the  carotid  bifurcation  and  tenda  to  grow  upward 
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toward  the  base  of  the  skull.  As  it  originates  in  the  carotid  sheath  the  pncu- 
mogastric,  hypoglossal,  and  sympathetic  nerves  suffer  early.  Unlike  tiimors  of 
lyinph-nodes  in  the  same  region,  it  tends  to  displace  the  pharvngeal  wall  inward. 
These  tumors  are  so  vascular  that  a  bniit  and  expan8ile  pulsation  have  led  to 
their  being  mistaken  for  aneurjsm.  The  difficulties  of  operation  are  in  no  way 
commensurate  with  the  size  of  the  growth. 

The  incision  should  be  a  long  one  at  the  anterior  border  of  the  stemomastoid. 
As  soon  as  the  tumor  is  expo8ed,  an  eflfort  should  be  made  to  detemiine  its 
operability  before  such  profuse  bleeding  is  encountered  that  one  cannot  abandon 
the  operation  without  ligation  of  the  carotid.  In  most  of  the  cases  ali  3  carotids 
have  required  ligation.  The  common  is  ligated  first,  then  the  external,  and 
finally  the  intemal,  at  the  base  of  the  skull,  though  one  will  be  fortunate  if  the 
growth  has  not  extended  along  this  so  far  that  there  is  no  room  for  ligation  of 
the  vessel  above  the  growth.  The  ligation  of  the  carotid  has  such  a  high  mor- 
tality  that  one  would  hesitate  to  do  it  except  in  the  young, 

The  dangers  of  the  operation  are  (1)  an  immediate  mortality  of  25  per 
cent.  (DaCosta,  9)  ;  (2)  softeuing,  hemipl^a,  etc,  from  carotid  ligation;  (3) 
injury  to  the  hypoglossal,  pneumogastric,  and  sympathetic  nerves. 

In  my  čase  (Fig.  20),  though  the  tumor  was  not  large,  the  operation  was 
abandoned  when  it  was  found  that  the  pharyngeal  wall  (with  tonsil),  the  above- 
mentioned  nerves,  ali  the  carotids,  and  the  intemal  jugular  vein  would  have 
been  sacrificed  in  removing  the  tumor.  The  patient  is  now  (21/2  years  later) 
fairly  well  and  able  to  work,  though  suflfering  from  slight  neuralgia.  The 
growth  has  increased  about  %  in  size. 

In  the  young,  when  the  tumor  is  small,  radical  extirpation  should  be  at- 
tempted ;  in  older  patients,  especially  when  vessels  are  atheromatous,  rendering 
carotid  ligation  dangerous,  it  will  be  wiser  not  to  operate.  The  tumors  may 
grow  slowly  for  years,  but  ultimately  will  assume  malignant  characters.  In  the 
patient  shown  in  Figure  20  the  pupils  are  unequal,  the  left  side  of  the  tongiie 
paralyzed  and  atrophic,  and  the  voice  is  impaired  by  recurrent  laryngeal 
paralysis.  There  is  a  bruit  like  an  aneurysm  over  the  tumor  which  is  due  to  the 
nature  of  the  tumor  and  not  simply  transmitted  from  the  carotid,  as  was  shown 
in  Lilienthal's  čase,  where  an  expan8ible  pulsation  and  bruit  were  present  in  a 
recurrent  tumor,  though  aH  the  carotids  had  been  removed  at  the  original 
operation. 

2.    MALIGNANT  TUMORS  OF  THE  NECK 

In  the  neck  malignant  disease  finds  one  of  its  favorite  seats.  It  occurs 
usually  as  an  epithelioma  of  the  soft  parts,  and  e8pecially  of  lymphatic  struc- 
tures.    We  see  it  chiefly  in  3  locations. 

A.  Orowths  beginning  in  the  snbmaxillary  region  and  constituting  the  Ijm- 
phatic  eitension  from  growths  primary  in  lips,  tongue  and  jaw8. 

B.  Orowths  appearing  primary  in  the  neck.  It  is  not  nnusnal  to  find  a  car- 
cinomatons  mass  beneath  the  stemomastoid  and  infiltrating  it,  mik  no  primarj 
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growth  on  skin  or  mncosa.    Some  of  these  growth8  give  microscopio  evidence  of  a 
branoMal  origin.    They  are  nsnally  at  the  level  of  the  larjnz. 

C.  Orowth8  above  the  clavicle,  first^  as  an  extension  from  the  azilla  and, 
second,  as  metastases  from  the  stomach  and  esophagns. 

Malignant  disease  in  this  region  presents  some  special  features.  The  tirne 
of  involvement  of  nodes  of  the  neck  secondarj  to  primary  growth8  on  the  head 
varies  much  with  the  kind  of  growth  and  location  of  the  focus.  While  rodent 
ulcer  about  the  noše,  eye,  and  temple  is  usualljr  very  slow  to  extend  by  the 
lymphatic8,  that  of  the  mncous  membranes  around  the  mouth  and  of  the  skin 
of  the  lower  face  is  quite  rapid.  One  should  assume  that  the  siibmaxillary  nodes 
are  already  involved,  even  where  they  are  not  enlarged  in  these  eases.  We  are 
con8tantly  seeing  patients  with  carcinoma  in  one  or  both  sides  of  the  neck  with 
no  epithelioma  apparent,  but  who,  on  being  questioned  about  a  scar  of  the  lip, 
teli  us  of  a  "wart''  or  *^uleer^'  of  the  lip  that  wa8  "cured"  a  year  or  2  before  by 
caustics.  These  patients  often  appear  quite  skeptical  when  told  that  the  two 
eonditions  are  related.  \Vhen  an  epithelioma  (basal-celled  carcinoma)  at  the 
side  of  the  noše  is  siiccessfully  treated  by  radiiim,  X-ray,  caustic,  or  local  ex- 
cision,  the  inexperienced  are  prone  to  extend  such  treatment  to  the  more  highly 
malignant  growths  of  the  lip. 

We  are  encouraged  to  attempt  qiute  extensive  excisions  in  the  neck  in  these 
cases  because,  as  emphasized  by  Crile,  we  have  not  to  fear  generalization  of  the 
growth,  bnt  only  local  extension.  For  example,  the  malignant  adamantinoma, 
while  locally  destriictive  and  extending  below  the  jaw,  has  in  only  1  čase  been 
describcd  as  producing  distant  metastases. 

When  we  remove  a  growth  of  the  face,  it  is  not  usually  necessarv  to  remove 
the  lymphatics  extending  from  the  region  of  the  growth  to  the  first  involved 
nodes.  Experience  shows  that  the  recnrrcnce  takes  plače  at  the  site  of  the  orig- 
inal growth  or  in  the  lymph-node  area,  but  not  in  the  soft  parts  between,  except 
rarely. 

In  the  removal  of  these  metastatic  cancers  of  the  upper  neck,  as  has  been 
emphasized  by  Crile  (7,  8),  the  operation  in  each  čase  should  be  modified  ac- 
cording  to  the  needs  of  the  particular  čase  and  should  not  be  made  to  adhere 
closely  to  the  steps  of  an  operation  as  described  by  any  one. 

Before  describing  the  operative  details,  we  may  call  attention  to  some  of  the 
structures  which  at  times  are  involved  in  the  growth,  but  which  we  are  tempted 
to  spare  at  operation, 

The  external  jugular  vein  can  be  removed  without  any  8equela5,  even  if  the 
intemal  jugular  aiso  has  to  be  sacrificed.  The  intemal  jugular  is  at  times  so 
incorporated  in  the  cancerous  mass  that  its  removal  is  necessary.  Time  will  be 
saved  by  ligating  it  promptly  above  and  below  and  proceeding  with  its  removal 
with  the  tumor  rather  than  attempting  to  separate  them  when  adherent.  The 
external  carotid  artery  can  be  ligated  with  impunity  whether  it  is  involved  in 
the  tumor  or  only  ligated  to  control  bleeding.  The  same  cannot  be  said  of  the 
intemal  or  common  carotid.    The  ligation  of  the  common  carotid  haa  a  20  per 
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cent.  mortalitj,  and  eoftening  and  paraljsis  may  result  even  if  death  does  not. 
Cancers  which  cannot  be  removed  without  ligating  the  common  carotid  had 
better  be  classed  as  inoperabla 

The  division  of  the  hjpoglossal  and  spinal  accessorj  nerves  need  give  no 
concem.  This  cannot  be  said  of  the  pneumogastric.  As  to  the  seriousness  of 
its  removal  opinions  differ.  When  the  nerve  is  infiltrated  with  cancer  it  may  bo 
presumed  that  its  function  is  already  in  abeyance  and^  as  in  one  of  my  cases,  no 
symptoms,  either  immediate  or  remote,  maj  follow  its  eztirpation.  In  such 
eases  there  ia  sure  to  be  a  paralvsis  of  the  voeal  cord  before  operation.  When 
not  previouslj  involved  it  would  seem  that  division  of  both  superior  and  inferior 
larjngeal  nerves  would  surelj  predispose  to  an  inspiration  pneiimonia«  The 
division  of  the  cervical  sympathetic  has  eertain  immediate  effects  on  the  circula- 
tion  in  the  corresponding  side  of  the  head  and  on  the  pupil.  The  circulatorjr 
effects  are  not  serious  or  permanent. 

Operation  f  or  Tumor  of  the  Snbmental  Segion. — Tnmors  of  the  middle  of 
the  lower  lip  call  for  cleaning  out  of  this  section  of  the  neck.  Judd  describos 
an  operation  as  f  ollows : 

An  incision  is  made  parallel  to  the  lower  border  of  the  mandible  and  1Y* 
inches  below  it  extending  from  one  stemomastoid  muscle  to  the  other.  When 
the  superficial  tissues  are  undermined  and  the  edges  of  the  wound  retracted  the 
submental  and  anterior  8ubmaxillary  regions  are  expo6ed,  the  dissection  of  the 
fascia  with  its  contained  glands  begins  below  at  the  hyoid  bone  and  extends 
upward.  The  snbmaxillary  salivary  glands  should  be  removed  in  ali  such  dis- 
sections  because  they  are  too  intimately  related  to  the  infected  nodes  to  ju8tify 
leaving  them.  As  one  approaches  the  jaw  he  should  be  sure  to  make  his  division 
of  tissues  well  above  the  infected  nodes,  if  neces8ary,  removing  the  periosteum 
of  the  jaw  with  the  mass.  Should  it  be  necessary  to  make  the  operation  more 
extensive,  an  additional  incision  may  be  made  from  one  end  of  the  foregoing 
incision  along  the  anterior  border  of  the  stemomastoid,  but  this  incision  is  rec- 
ommended  only  as  giving  a  good  approach  to  both  submental  r^ons. 

Operation  for  Carcinoma  Below  or  Adherent  to  the  Lower  Border  of  the 
Mandible. — An  incision  should  be  made  which  will  give  a  good  exposure  of  the 
parts  concemed.  Butlin'8  incision  follows  the  line  of  the  stemomastoid  and 
has  another  at  right  angles  to  it  extending  fonvard  to  the  chin.  Kocher^s  in- 
cision followed  the  line  of  the  anterior  belly  of  the  digastric  from  the  chin  to  the 
hyoid,  then  extended  along  the  hyoid  bone,  thence  upward  to  the  ear  along  the 
stemomastoid.  When  a  sufficient  incision  has  been  made,  the  skin  should  first 
be  freed  from  the  outer  surface  of  the  underlying  tissues  up  to  and  8lightly 
above  the  border  of  the  jaw.  The  whole  outer  surface  of  the  parts  to  be  re- 
moved should  now  be  entirely  in  view.  \Ve  are  now  to  excavate  the  8ubmaxi11ary 
triangle  of  ali  contained  areolar  tissue  in  which  fat,  nodes,  and  submaxillary 
salivary  gland  are  imbedded.  The  dissection  is  usually  b^un  below,  well  below 
any  enlarged  glands,  and  carried  from  there  upward,  leaving  the  muscular  floor 
of  the  space  cleared  of  ali  connective  tissues.     As  the  dissection  proceeds,  the 
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masa  is  tumed  oiitward  and  the  dissection  carried  up  under  the  jaw.  The 
facial  and  lingual  arteries  are  usually  ligated,  the  former  a  second  tirne  when 
it  crosses  the  jaw.  The  common  facial  vein  wili  also  be  ligated.  The  sub- 
niaxillary  salivarj  duet  is  drawn  out  and  ligated  as  near  the  mouth  as  possible. 
The  last  part  of  the  dissection  is  that  of  the  mass  from  the  jaw.  Cancerous 
nodes  may  lie  between  the  salivary  gland  and  the  jaw,  being  firmlj  glued  to  the 
periosteum.  If  there  is  a  suspicion  of  involvement,  remove  the  platysma  and 
the  periostemn  of  the  mandible  with  the  mass  or  chisel  away  the  lower  border 
of  the  bone.  The  skin  wound  is  sutured  except  at  its  lowest  angle,  where  a 
small  drain  is  inserted. 

The  More  Eitensive  ''Block  Dissection"  as  Fracticed  by  Crile. — This  is  ap- 
plicable  to  canccr  in  the  upper  part  of  the  neck  secondary  to  cancer  in  the 
mouth,  and  especially  to  those  carcinomas  originating  from  branchial  rests  in 
the  substance  of  the  neck.  '  The  deaths  from  such  cancers  result  from  local  de- 
struction  and  ulceration  of  the  growth,  but  not  from  distant  metastases. 

The  operation  removes  the  whole  lymph-node-bearing  fascia  from  the 
clavicle  to  the  mandible.  At  the  beginning  of  the  operation  the  stemomastoid 
muscle  is  divided  at  its  clavicular  attachment,  also  the  extemal  jugular  vein. 
Then  the  internal  jugular  is  ligated  and  divided.  The  dissection  is  carried 
backward  to  the  trapezius,  and  the  whole  fascia  is  lifted  away  from  the  deep 
muscles  of  the  neck,  working  from  below  upward.  The  phrenic  nerve  should 
not  be  injured.  The  pneumogastric  nerve  is  spared  if  not  actually  infiltrated. 
The  carotids  are  not  involved  until  the  disease  is  advanccd.  The  whole  stemo- 
mastoid muscle  is  removed,  but  the  patient  is  able  subsequently  to  raise  his 
shoulder  by  means  of  the  levator  anguli  scapulee  and  the  trapezius,  which  may 
retain  part  of  its  nerve  supply. 

In  dealing  with  eitensive  cancer  of  the  neck,  considerable  experience  is 
needed  to  decide  what  cases  are  operable.  When  one  begins  the  dissection,  he 
should  try  to  avoid  getting  into  a  position  from  which  he  cannot  recede  when  he 
discovers  the  unwi8dom  of  the  operation.  For  this  reason  it  is  well,  as  soon  as 
one  has  expo8ed  the  mass,  to  start  to  free  it  at  once  in  the  most  difficnlt  part, 
nftmelyy  along  the  oarotid.  If  he  finds  the  growth  too  flxed  or  infiltrating  he  may 
stop  and  8ew  up  the  wound.  If ,  however,  the  gnrowth  is  isolated  everywhere  else 
and  the  deep  snrface  of  the  gnrowth  left  until  the  last,  he  cannot  recede  because 
the  whole  mass  would  slough  if  it  were  allowed  to  remain.  Nothing  is  gained  and 
something  lost  by  incomplete  8urgery,  for  we  hasten  the  stage  of  the  open  ulcer- 
ating  woiind. 

Carcinoma  in  the  Supraclavicular  Begion. — In  supraciavicular  carcinoma 
secondary  to  growth8  in  the  stomach  or  chest  nothing  is  gained  by  operation. 
In  the  čase  of  growths  secondary  to  carcinoma  of  the  breast  and  extending 
through  the  axilla  opinions  will  differ  as  to  the  wisdom  of  operating.  Most 
surgeons,  at  times  at  least,  extend  their  breast  operation  up  into  the  neck  and 
removo  supraclavicular  tissue.  Ilalstead  says  that  he  has  never  known  of  a 
čase  where  the  supraclavicular  glands  are  infected  being  permanently  cured. 
At  best,  then^  the  operation  must  bo  considored  only  palliative. 
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In  the  paticut  Bhowii  in  Figure  ^1  with  a  carcinoma  above  the  left  claviclo 
no  primary  growth  was  apparent,  but  we  wouId  8U8peet  a  concer  of  the  esoph- 
agus  or  cardia.    In  another  patieut,  wbo  compiained  for  some  montbs  of  pain  in 


Fia.  21. — Cascinoma  SuaaEar  na  Mm  abtinal  or  Ebofhaoeai.  Pbiuast  Tuhcis. 


the  luinbnr  spine,  no  1  agnds  wa3  made    nt  1  there  appeared  above  the  elaviclo 
a  tumor  whicb  proved  to  be  a  hvpemephroraa 


OEKVIOAL  BIBS 

The  X-ray  bas  added  greatly  to  our  knowledpe  of  cervical  ribs.  They  are 
found  in  both  sexes  and  are  either  iinilatcral  or  bilateral.  \Vhen  bilateral,  thev 
U9ually  differ  in  size  and  length  on  tlie  2  aidea.  Their  surgical  iraportancc 
ariaea  from  (1)  pressure  on  the  fliibclavian  artery  producing  atropbv  of  the 
fingers  and  arm,  (2)  pressure  on  the  bracbial  p]exns  giving  rise  to  pain  and 
trophic  distnrbances,  (3)  the  tendencv  to  high  scoliosis,  reseinhling  wry-neck, 
(4)  association  with  tubcrculosis  of  tho  cnrresponding  apcx,  The  artcrv  alone 
13  coraprcssed  hctween  tho  acccssorv  rib  and  scalcnns  antična,  but  nevcr  tbe  suV 
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clavian  vein,  which  lies  in  front  of  the  muscle.  There  result  atrophy  and  weak 
pulse,  but  never  swelling  of  the  arm.  The  association  of  a  tuberculous  apex 
with  a  cervical  rib  has  been  f requently  noted  and  has  been  explained  in  2  ways : 
(1)  Tuberculosis  of  the  apex  calla  attention  to  this  region  with  the  aecidental 
di8covery  of  a  rib  which  is  not  giving  8ymptoms;  (2)  tuberculosis  of  such  an 
apex  is  f avored  by  the  rib's  agency  in  restricting  motion  on  that  side.  It  is  only 
when  8ymptoms  are  produced  that  the  anomaly  calls  for  treatment,  and  this  is 
probably  in  a  small  but  uncertain  percentage  of  cases.  Individual  judgment 
will  vary  as  to  how  much  interference  with  form  or  function  of  the  arm  call  for 
operation.  Patients  learn  to  limit  the  pressure  soraewhat  by  elevating  the  arm 
or  shoulder.  The  symptoms  rarely  appear  before  puberty,  but  do,  as  a  rule, 
appear  soon  after.    I  have  seen  a  torticollis  from  a  cervical  rib  in  a  child  of  10. 

The  dangers  of  operation  are:  (a)  Injury  to  the  pleura — this  has  occurred 
a  number  of  times ;  (b)  the  brachial  plexus  is  always  exposed  to  trauma,  and 
even  whcre  its  nerves  are  not  interrupted  a  disagreeable  temporary  paresis  may 
result  from  pressure  or  stretching.  The  results  have  usually  been  satisfactory 
in  producing  permanent  relief  of  brachial  and  subclavian  pressure,  though  the 
operation  is  not  always  ea8y. 

Technic  of  Operation. — The  skin  incision  should  be  large  enough  to  give 
easy  access  to  the  operative  field.  A  transverse  one  parallel  to  the  clavicle  will 
answer,  or  an  up-and-down  one  over  the  brachial  cords  parallel  to  the  trapezius 
border.  McKenna  recommends  making  a  flap  attached  above  and  with  margins« 
along  the  trapezius  muscle,  the  border  of  the  clavicle  and  the  posterior  border 
of  the  stemocleidomastoid.  This  is  certainly  not  essential,  as  the  loose  skin  of 
the  region  can  be  readily  retracted  in  any  direction.  The  operation  may  b^ 
limited  to  biting  away  the  portion  of  bone  immediately  under  the  vessel  and 
nerves  with  rongeurs,  leaving  the  ends  in  plače.  It  is  probably  better  judgment 
to  make  a  clcan  dissection,  removing  both  rib  and  periosteum  and  dividing  any 
muscular  attachments  (as  of  the  scalenus  anticus),  and  also  the  thick  cartilago 
which  usuallv  binds  it  to  the  first  dorsal  rib.  Ali  the  attachments  should  bo 
carcfully  divided  with  knife  or  scissors  and  the  vesscls  and  nerves  should  bo 
kopt  away  by  the  gentlcst  rctraction.  The  subperiosteal  operation  would  be 
easier,  but  bone  niay  reform  and  the  recurrence  of  pressure  signs  has  been  re- 
corded,  which  might  bo  thus  explained.  McKenna  thinks  it  important  that  the 
denuded  area  on  the  upper  surface  of  the  first  rib  should  not  come  in  contact 
with  the  vessel  and  nerves ;  hence  he  frees  a  slip  of  scalenus  medius,  leaving  it 
attached  at  its  lower  end,  and  tucks  it  between  the  vessel  and  rib. 

Bankart  (3)  has  removed  a  cervical  rib  by  attacking  it  at  its  posterior  at- 
tachmcnt.  His  incision  is  vertical,  1  in.  lateral  to  the  vcrtcbral  spines,  is  4 
in.  long^  and  has  its  mid  point  at  the  level  of  the  vertebra  prominens.  Ile  di- 
vidcs  the  trapezius  muscles  and  then  divides  the  rib  at  the  tip  of  the  transverse 
procoss.  lle  thon  grasps  the  rib  and  divides  its  attachments,  working  from  be- 
hind  forward.  This  might  not  be  ea8y  were  there  a  strong  anterior  attachment 
to  the  first  dorsal  rib. 
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WRT.NEOK 

The  importance  of  this  oondition  varies  with  the  variety.  Juat  aa  some  per- 
sons  stoop  or  shnig  a  shoulder,  others  tilt  the  head  to  one  side  purelj  as  a  matter 
of  habit.  Some  cases  are  due  to  eicatrieial  contraetion,  while  others  may  depend 
on  paral^sis  of  some  muscles  rather  than  contraetion  of  others.  Leaving  these 
cases  aside,  we  may,  for  the  purpose  of  treatment,  divide  the  more  usual  ones 
into  2  gToups,  the  acute  and  the  congenital,  or  the  painful  and  painless. 

Acute  Cases. — The  acute  cases,  commoncst  in  the  young,  accompany  a  great 
variety  of  inflammatory  diseases.  The  common  "stiif  neck,"  analogous  to  the 
liimbago  of  the  lumbar  spine,  needs  only  temporary  protection  and  treatment 
for  the  pain.  If  there  are  inflamed  nodes  or  inflammatory  infiltration  of 
miiscle  planeš,  we  treat  the  causative  factor.  In  others  the  anatomical  basis  is 
not  very  obvious  and  the  pain  may  persist  for  some  tirne.  In  2  such  cases  fol- 
Iowing  measles  and  a  discharging  ear  the  pain  on  straightening  wa8  located  over 
the  convexity  of  the  bent  spine  on  the  side  of  the  discharging  ear  and  on  the 
opposite  side  to  the  contracted  muscles.  Such  cases  should  be  treated  for  the 
deformity  before  it  becomes  fixed.  A  plaster  collar  may  be  of  service,  or,  as 
in  the  cases  j  ust  mentioned,  considerable  relief  to  pain  and  a  gradual  straighten- 
ing out  of  the  deformity  may  be  accomplished  by  means  of  a  pulley  and  weight 
attached  to  the  head  of  the  bed  and  then  to  a  suspension  apparatus  under  tho 
chin  and  occiput. 

Congenital  and  Painless  Cases. — Congenital  wry-neck  may  not  be  noticed 
until  long  after  birth.  The  chief  contracting  band  is  the  clavicular  or  stemal 
portion,  usually  the  latter,  of  the  stemomastoid.  If  the  clavicular  portion  is  at 
fault,  the  deformity  may  be  obscured,  as  the  head  can  be  brought  straight  by 
elevating  the  shoulder. 

Operation  is  never  to  be  considered  as  the  entire  treatment.  The  longer  the 
duration  of  the  čase  the  more  will  habit  and  modified  form  of  both  bony  and 
soft  parts  tend  to  confirm  the  malposition.  Indeed,  it  is  said  that  the  condition 
can  be  cured  by  repeated  manipulation  alone  if  begim  in  infancy. 

^fost  cases  require  operation,  of  which  there  are  several  kinds: 

1.  SUBCUTANEOUS  TENOTOMY. — This  procedure  is  mentioned  only  to  be 
condomned  because  it  is  the  most  dangerous  and  the  least  efficient  of  the 
mothods. 

2.  MYOMECTOMY  (MIKULICZ  OPERATION). — In  this  operation,  through  a 
low  transverse  inciaion,  the  stemomastoid  muscle  is  divided  at  its  clavicular  and 
sternal  attachmcnt.  The  muscle  is  dissected  upward  and  removed,  leaving 
enough  above  so  that  the  spinal  acceasorv  nervo  will  not  be  damaged.  The  same 
čare  in  after-treatmcnt  is  neccssarv  as  with  the  following  method,  Kemoval  of 
the  muscle  gives  an  imneoossarv  disfigurement. 

3.  OPEN  MYOTOMY  AND  FASCI0T0MY. — The  incision  is  most  convenientlv 
made  traiisversclv  and  onlv  a  fiuiz-er^s  breadth  above  the  clavicle.     The  muscle 
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is  divided  tran8ver8ely  and,  to  protect  deeper  structures,  the  division  niay  be 
made  over  a  director  inserted  under  the  muscle.  Both  heads  will  U8ually  need 
division,  even  if  onIy  one  is  the  seat  of  cicatrization,  for  it  is  important  to  be 
able  to  over-correct.  When  the  muscle  is  divided  and  the  head  tilted  to  the 
opposite  side,  one  band  of  faseia  after  another  springs  into  prominence  and  is 
divided  with  knife  or  seissors.  The  wound  should  be  closed  withoiit  drainage. 
A  general  anesthetic  will  be  needed  in  children,  but  in  adiilts  local  anesthesia 
bas  the  advantage  of  allowing  the  patient  to  throw  his  head  voluntarily  into  the 
position  that  puts  the  faseia  on  the  stretch  so  that  no  band  is  likely  to  eacape 
the  operator. 

4.  MUSCLE  LENGTHENING. — This  niay  be  done  in  a  variety  of  ways.  A 
transverse  incision  will  answer,  for  the  skin  can  be  retracted  iipward  or  down- 
ward.  The  muscle  may  be  split  between  the  stemal  and  clavicular  attachments. 
The  former  is  divided  high  and  the  latter  close  to  the  clavicle;  after  dividing 
the  faseia  the  long  ends  of  the  muscle  are  sutured  together. 

AFTEB-TEEATMENT. — ^When  the  wound  has  been  dressed  a  plaster-of-Paris 
splint  is  applied  to  hold  the  head  in  an  over-corrected  position.  The  chin  is 
rotated  to  the  right  if  the  right  stemomastoid  has  been  divided  and  then  the 
head  is  flexed  toward  the  left  shoulder.  The  plaster  includes  the  upper  thorax 
and  neck  and  runs  up  on  the  back  of  the  neck  and  surrounds  the  head,  that  is, 
the  body  from  the  diaphragm  up  is  inclosed  except  the  arms  and  the  f ace.  This 
splint  should  be  kept  on  not  only  until  the  wound  is  firmly  healed,  but  until 
soreness  disappears  in  the  operation  region.  After  its  removal,  active  and 
passive  movements  must  be  continued  for  a  variable  period  depending  on  the 
degree  of  def ormity  and  the  cooperation  of  the  patient.  Even  the  a8ymmetry  of 
f  ace  lessens  in  time. 

It  must  be  remembered,  however,  that  both  bones  and  soft  parts  are  misshapen 
and  it  is  ineonceivable  that  a  cure  in  the  late  cases  can  be  complete  until  the  lapse  of 
time  has  allowed  the  bones  to  become  re-shaped  in  accordance  with  WolfF8  law.  If 
the  division  of  the  contraeting  band  completes  the  treatment  instead  of  beginning  it, 
the  patient^s  postural  habit  may  not  be  changed  and  hence  the  bones  will  not  have 
their  normal  form  restored,  for  they  are  not  subjected  to  any  change  in  pressure. 
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CHAPTER  X 

ESOPHAGOSCOPY  AND  GA8TR0SC0PY  INCLUDING  INTRA-ESOPHAGEAL 

METHODS   OF   TREATMENT 

IIenrt  h.  Janeway 

ANATOmOAL  00N8IDERATI0NS 

Before  discussing  the  objective  examination  of  the  esophagus  and  stomach, 
a  consideration  of  the  more  important  anatomical  facts  relative  to  the  position 
and  size  of  the  normal  esophagus  and  stomach  is  desirable. 

Position. — Ali  clinicians  and  anatomists  agree  that  the  beginning  of  the 
esophagus  is  in  the  horizontal  plane  of  the  iipper  border  of  the  erieoid  cartilage. 
The  relation  of  this  plane  to  the  vertebr«,  when  the  body  is  in  an  erect  position, 
differs  much  with  age,  with  the  degree  of  exten8ion  or  flexion  of  the  head,  and, 
to  some  degree,  with  the  individual.  In  adults,  when  the  head  is  in  the  normal 
position,  midway  between  flexion  and  extension,  the  npper  border  of  the  erieoid 
cartilage  corresponds  to  the  upper  portion  of  the  body  of  the  sixth  cervieal  ver- 
tebra.  In  extreme  flexion,  it  is  depressed  to  the  level  of  the  seventh  cervieal 
vertebra ;  and  in  extreme  exten8ion  it  is  raised  to  the  level  of  the  fourth  cervieal 
vertebra.  In  infants,  the  position  of  the  erieoid  cartilage  in  relation  to  the  ver- 
tebra* is  much  higher  than  in  adults,  corresponding,  in  the  normal  position  of 
the  head,  to  the  intervertebral  disk  between  the  third  and  fourth  cervieal 
vertebne. 

The  lower  1  to  1.6  cm.  of  the  esophagus  is  intra-abdominal.  It  terminates 
by  abrupt  transition  into  the  stomach.  The  left  wall  of  the  esophagus  is  sep- 
arated  f rom  the  greater  curvature  of  the  stomach  by  a  f urrow  running  antero- 
posteriorly,  the  walls  of  the  2  organs  meeting  at  an  angle  of  90°.  The  right 
esophageal  wall  is  not  sharply  separated  from  the  lesser  curvature  of  the 
stomach,  but  passes  insensibly  into  the  latter  without  the  intervention  of  any 
angle  or  groove. 

The  relation  of  the  lower  extremity  of  the  esophagus  to  the  vertebra  also 
diflFers  with  individuals  and  with  age  and  with  the  degree  of  flexion  or  extension 
of  the  spine,  but  much  less  in  this  last  particular  than  its  upper  extremity. 

In  infants,  the  position  of  the  cardia  is  at  the  level  of  the  eighth  dorsal  ver- 
28  B  417 
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tebra.  In  a  frozen  subject  of  76  jears,  Menhert  found  that  the  cardiac  level 
was  in  the  plane  of  the  twelfth  dorsal  vertebra.  The  position  of  the  cardiac 
orifice  may  occiipy  a  higher  or  a  lower  level  in  the  same  individual,  according  to 
the  movements  of  the  diaphragm  or  the  degree  of  fullness  of  the  stomach  and, 
therefore,  according  to  its  weight.  It  has  been  alleged  that  these  conditions  mav 
cause  the  cardiac  orifice  to  rise  and  fall  as  niiich  as  5  to  6  cm.,  or  through  the 
space  occupied  by  2  or  3  vertebrce.  I,  however,  believe  that  so  great  a  mobility 
does  not  occur  in  the  normal  human  being.  It  may  be  possible  in  certaiu  pa- 
tients  with  the  more  severe  degrees  of  enteroptosis,  but  from  experieuce  in 
esophagoscopy  and  direct  observations  within  the  opened  chest,  a  vertical  dis- 
placement  of  more  than  1  in.  (2^2  cm.)  is  uniisual. 

It  may  be  accepted,  therefore,  that  in  infants  the  esophagiis  CKtends  from 
the  interval  between  the  third  and  foui-th  cervical  to  the  level  of  the  eighth 
dorsal  vertebra,  and  that  the  levels  of  both  its  beginning  and  temiination  become 
gradually  lower  with  advancing  year8  until,  in  the  adult,  it  extends  from  the 
sixth  cervical  to  the  tenth  or  twelfth  dorsal  vertebra.  It  is  convenient,  in  esti- 
mating  the  site  of  a  new  growth,  to  locate  the  termination  of  the  esophagus  in 
relation  to  the  anterior  chest  wall.  In  general,  it  is  directly  posterior  to  a  point 
a  little  to  the  left  of  the  xiphoid  cartilage. 

Length. — Many  statistics  on  the  total  length  of  the  esophagus — i.  e,,  from 
the  upper  border  of  the  cricoid  to  its  transition  into  the  stomach — ^have  been 
coUected.  Eleven  diflFerent  authors  give  it  a  length  varying  betvveen  21.6  and 
28  cm.  The  average  length,  and  the  one  most  frequently  met  with,  is  24  to 
25  cm.  in  the  male,  and  23  to  24  cm.  in  the  female.  It  usually  measures  a 
little  longer  in  the  tali  and  a  little  less  in  the  short  individuals.  The  extremes 
of  its  length  in  the  male  may  be  said  to  be  21  and  30  cm.,  and  in  the  female, 
20  and  27  cm.  Its  length  is  not,  however,  exactly  proportional  to  the  bodv 
length,  as  will  be  evident  from  the  table  which  follows,  but  in  general  its  length 
is  15  per  cent.  of  the  body  length. 

Von  Hacker  has  compiled  the  following  table,  which  gives  not  only  the 
length  of  the  esophagus  itself  but  also  the  length  of  its  various  portions  and  the 
distance  from  the  incisor  teeth  to  the  beginning  of  the  esophagus. 

Thirty-eight  measurements  were  made  upon  men  of  whom 

2  po88essed  a  body  length  of  156-160  cm.  and  esophagus  of  23-26  cm. 
19        "  "      "        "        "     160-170     "       "  "  "  21-27    " 

17        "  "      "        "        "     170-176    "      "  "  "  22-30    " 

Upon  ivomen,  there  were  22  measurements: 

6  possessed  a  body  length  of  148-150  cm.  and  esophagus  of  20-24.5  cm. 
12         "  "       *'         "         "     150-160    "       "  "  "  27  " 

4         "  "       "         "         "     160-166    "       "  "  "  25  " 

The  following  table  summarizes  the  distance  from  the  teeth  to  the  3  normal 
constrietions  of  the  esophagus  and,  therefore,  the  length  of  its  difFerent  por- 
tions : 
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Variations 

AVBRAOB 

Most 
Frbqujbnt 

DlBTANCB 

Men 
Oistance  from  teeth  to  befidnnine 

14-16 
23-29 
36-50 

12-15 
22-27 
32-41 

14.9 

26 

39.9 

13.9 
23.9 
37.3 

15  cm. 

Distance  from  teeth  to  bifurcation 

26  cm. 

Oistance  from  teeth  to  cardia 

40  and  41  cm. 

VVOMEN 

Oistance  from  teeth  to  beflcinnine 

14  cm. 

Oistance  from  teeth  to  bifurcation. 

24  cm. 

Oistance  from  teeth  to  cardia 

38  and  39  cm. 

Tt  is  important  also  to  be  familiar  with  the  variations  in  the  length  of  the 
esophagiis  and  of  its  varioiis  siibdivisions  in  children.  The  foIlowing  table, 
also  from  von  Hacker,  supplies  this  information: 


Aoa 


9  days 

3H  months 
14 
21  « 

2  year8 .... 

3  «    .... 

4  «     .... 

5  "    .... 

6  «    .... 
9      «     .... 

11  «     .... 

12  «     . . . . 

14  «     . . . . 

15  **.... 


DlSTANCB   FBOM   InCIBOB  TbBTH  TO 

Lbnoth 

Lbnoth 

Lbnotr 
or  Whole 

or  SuPRA- 

BirURCA- 

or  iNrRA- 

T..01VKR 

BirURCA- 

BoRDBR  or 
Criooid 

BiruB- 

CATION 

Cardia 

Bbophaoub 

TlON 
PORTION 

TION 
PORTION 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

7 

12 

17 

10 

5 

5 

8 

13 

20 

12 

5 

7 

10 

14 

22 

12 

4 

8 

10 

15 

23 

13 

5 

8 

.... 

.... 

■  ■  •  • 

13.5 

5 

8.5 

.... 

•    .    a    . 

•  •  •  • 

14 

6 

8 

.... 

.... 

•  •  •  • 

15 

6 

9 

10 

17 

26 

16 

7 

9 

11 

19 

28 

17 

8 

9 

•    ■    •    • 

•     ■     •     • 

•  •  •  • 

16 

7 

9 

10 

18 

28 

18 

8 

10 

10 

18 

28 

18 

8 

10 

11 

19 

31 

20 

8 

12 

14 

23 

33 

19 

1 

9 

10 

It  will  not  be  superfluous  to  give  a  few  additional  figures  in  order  to  8how 
variations  dcpending  in  part  upon  the  manner  in  which  the  measurements  have 
been  taken  and  in  part  upon  natural  variations  in  the  length  of  the  organ. 

Klans  givcs  the  length  of  the  esophagus  in  a  child  of  2  months  as  10  om. ; 
of  22  months,  as  17.5  cm. ;  and  at  3  years  as  20.5  cm.  These  measurements  are 
longpr  than  those  which  von  Hacker  gives. 

Viedordt  gives  the  following  table . 


AOB 

Lbnoth 
or 

ESOPHAOUS 

DlSTANCB  ntoM  Incisor 

Tbbth  to  Upper 

BoRDBR  or  Cricoid 
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prom  Tbbtb 
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3  week8  to  1 1  months 

cm. 
13.5 
16.9 
20.5 

cm. 
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7.7 
9.5 

cm. 
19.7 
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24.8 

31^  veare 
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Diameters. — For  practical  purposes,  the  following  measurements  from 
Jonnesco  give  with  sufficient  accuracy  the  diameters  of  the  adult  esophagus  at 
the  level  of  the  various  normal  constrlctions. 

■ 

At  the  level  of  the  crieoid  eartilage,  with  easjr  distention,  23  ram.  transverseljr  x  17 
mm.  sagitally. 

At  the  level  of  the  areh  of  the  aorta,  24  mm.  tran8ver8ely  x  19  mm.  sagitally. 
At  the  level  where  the  esophagus  is  crossed  by  the  left  bronehus,  23  mm.  trans- 
verselj  x  17  mm.  sagitally. 

In  its  passage  through  the  diaphragm,  25  mm.  tran8versely  x  24  mm.  sagitally. 

These  numbers  are  of  importance  only  in  connection  with  the  passage  of  in- 
stniments  through  the  esophagus.  Menhert  believes  that  the  most  constricted 
portion  of  the  human  adult  esophagus  is  only  11  mm. ;  von  Hacker,  that  it  is  1*^ 
mm.  Ali  agree  that  the  most  constricted  portion  is  at  the  level  of  the  crieoid 
cartilage. 

I  agree  with  Sesbini  and  Jonnesco,  that  these  diameters  are  too  small.  Even 
in  children  of  5  years,  the  esophagus  should  measure  12  mm.  at  its  most  con- 
stricted portion.  I  ha  ve  ea8ily  passed  an  esophagoscope  measuring  11  mm. 
into  the  esophagus  of  a  child  4  years  old,  and  one  of  7  mm.  into  that  of  an 
infant.  Much  confusion  arises  from  the  fact  that  the  entrance  to  the 
esophagus — ^that  portion  posterior  to  the  crieoid  cartilage — is  slit-like  in  char- 
acter,  the  result  of  its  compres8ion.between  the  larynx  and  the  vertebral  column. 

TJpon  the  least  extension  of  the  head  the  depression  of  the  hyoid  bone  ac- 
centuates  the  slit-like  character  of  the  opening  and  opposes  any  approximation 
to  the  circular  form. 

Conrse. — The  course  of  the  esophagus  from  the  crieoid  cartilage  to  the 
opening  into  the  stomach,  in  the  adult,  with  the  head  in  the  erect  position,  is  as 
f ollow8 :  It  begins  in  the  median  line  at  the  level  of  the  sixth  cervical  vertebra, 
lying  lightly  compressed  between  the  upper  border  of  the  crieoid  cartilage  and 
the  vertebral  column.  It  then  passes  downward  between  the  trachea  in  front 
of  the  vertebral  column,  into  the  posterior  mediastinum ;  here  it  is  crossed  by 
the  arch  of  the  aorta  in  front  of  the  fourth  dorsal  vertebra,  and,  inclining  to  the 
left  of  the  vertebral  cohmin,  it  is  crossed,  opposite  the  fifth  doraal  vertebra,  by 
the  left  bronehus,  which  passes  in  front  of  it,  downward  and  outward.  To  its 
right,  in  this  situation,  is  the  vena  azygos  major,  which  crosses  the  esophas^us 
at  the  level  of  the  interval  between  the  fourth  and  fifth  dorsal  vertebne.  To  its 
left  is  the  arch  of  the  aorta  and  in  front  is  the  pericardium.  Below  this  level 
the  esophagus  again  lies  in  the  middle  line,  in  front  of  the  bodies  of  the  dorsal 
vertebrae;  but  at  the  level  of  the  seventh  dorsal  vertebra  it  again  leaves  the 
middle  line,  inclining  toward  the  left.  In  front  of  the  eighth  dorsal  vertebra, 
and  below  the  costal  cartilage  of  the  fourth  rib,  the  esophagus  crosses  the  an- 
terior  surface  of  the  aorta  from  right  to  left.  It  then  inclines  further  to  the 
left  until  it  enters  the  esophageal  opening  of  the  diaphragm.  Although  it  is  to 
the  left  of  the  middle  line,  it  is  stili  separated  from  the  bodies  of  the  vertebrae 
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by  the  aorta  and  vena  azygo8  major.  Its  passage  through  the  diaphragm  is  on 
a  level  with  the  tenth  dorsal  vertebra,  8  cm.  behind  the  angle  between  the 
xiphoid  and  the  costal  eartilage  of  the  seventh  rib.  Within  the  abdomen  it 
passes  slightlj  forward  and  to  the  left  to  its  transition  into  the  stomach. 

OBJEOTIVE  EXA1QNATI0N  OF  THE  INTERIOR  OF  THE  ESOPHAOnS 

Prelimiiiary  Hi8tor7  Taking. — Before  proceeding  with  any  objective  method 
of  examining  the  esophagiis,  it  is  desirable  to  know  the  patient'8  historj.  Cer- 
tain  facts  in  the  historjr  may  be  almost  pathognomonic  of  specific  conditions  and 
will  prove  valuable  giiides  in  applving  any  of  the  objective  means  of  exaraina- 
tion. 

Anv  direct  cause  for  the  patient'8  condition  shoiild  be  carefully  inquired 
for.  The  pos8ibility  that  the  patient  has  swallowed  a  foreign  body  which  niay 
have  beconie  lodged  within  the  esophagus  is  of  much  importance.  Of  equal 
significance  is  the  knowledge  that  the  patient  has,  within  a  few  vreeks'  time, 
swallowed  a  caustic  alkali  or  aeid.  It  is  not  infrequent  for  patients  who  have 
attenipted  suicide  to  conceal  the  fact  that  they  have  previou8ly  swallowed  some 
corrosive  poison. 

Of  ali  the  8ymptoms  of  esophageal  disease,  none  exceeds  dysphagia  in  im- 
portance. It  is  most  desirable  to  know  the  time  and  character  of  the  onset  of 
dy8phagia,  whether  it  developed  8uddenly  or  gradually,  whether  it  remits  or 
intermits,  or  is  progressive. 

!N'ext  in  importance  to  the  dysphagia  is  regurgitation  of  food.  The  char- 
acter of  the  regiirgitated  fluid  should  be  ascertained  in  order  to  discover  any 
digestive  changes,  or  whether  it  is  retumed  in  approximately  the  same  condi- 
tion in  which  it  was  8wallowed.  The  qnantity  of  miicus  in  the  vomitus  must 
be  estimated,  and  particiilarly  it  should  be  noted  whether  any  blood  is  present. 
The  frequcncy  of  the  attacks  of  vomiting  and  whether  they  are  sjTichronous 
with  any  change  in  the  contoiir  of  the  patient's  neck  are  also  significant  facts. 

Preliminarjr  Phy8ical  Eiamination. — Before  nndertaking  the  objective  ex- 
amiuatioii  of  the  esophagus,  it  is  essential  to  make  a  physical  examination. 
Faihire  to  recognize  an  inflammatory  process  within  the  esophagus  itself  or 
within  the  mediastinum,  pleura,  or  pericardium,  or  to  ascertain  tendencies  to 
hemoptysis  or  hemophilia,  may  lead  to  serious  consequences.  The  presence  of 
a  tuberculous  focus  vvithin  the  lung,  or  any  disturbance  of  normal  respiration 
or  of  valvular  lesions  within  the  heart — particularly  cardiac  lesions  which 
could  result  in  embolism — the  height  of  the  blood-pressure,  the  condition  of 
the  arteries,  and  the  presence  or  absence  of  aneurysm  are  equally  important 
and  should  be  ascertained  before  a  direct  examination  of  the  esophagus  is 
undertaken.  While  esophagoscopv  may  not  be  po8itively  contra-indicated  in 
anv  of  thcse  conditions,  it  is  wi8er  in  their  presence  not  to  undertake  it  unless 
.  it  should  be  urgently  indicated — as,  for  instance,  for  the  sake  of  removing  a 
foreign  body. 
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Unquestionably,  esophagoscopv  is  the  most  important  of  the  methods  of 
exainining  the  esophagus — in  fact,  withoiit  it,  an  examination  of  the  esophagiis 
eaunot  be  considered  complete.  Even  the  infonnation  to  be  derived  froin  a 
good  bismuth  radiograph  is  second  in  importanee  to  the  esophagoscopic  find- 
ings,  as  will  be  more  fully  referred  to  later  on  in  this  disiMission.  Though 
the  esophagoscopie  findings  are  both  negatively  and  positiveIy  complete  and 
absolute,  certain  other  methods  of  examination  cannot  be  passed  over  as 
useless. 

These  are:  (1)  examination  by  sounding;  (2)  Straiiss'  method;  (3) 
RumpeFs  method;  (4)  Mixter's  method  and  Plummer's  application  of  this 
method  to  diverticulse ;  (5)  X-rays. 

Sounding. — For  piirposes  of  sounding  the  esophagus,  either  olives  of  vari- 
ous  sizes  screwed  on  the  ends  of  a  flexible  metal  or  whalebone  steni,  the  silk- 
woven  esophageal  bougies,  or  the  ordinary  stomach  tube  may  be  used.  The 
stomach  tube  is  really  the  best  instrument  for  sounding  purposes.  It  is  soff, 
incapable  of  i7ijiiri7ig  the  esophagus,  and  ivitl  give  ali  the  information  ivhich 
it  is  necessarij  to  ascertain  hy  this  method. 

With  the  patient  in  the  sitting  position  and  the  surgeon  standing  and  facing 
him,  the  end  of  the  stomach  tube  is  passed  over  the  base  of  the  tongue  and  into 
the  esophagus.  Its  entrance  into  the  esophagus  is  facilitated  by  requesting 
the  patient  to  swallow.  After  the  stomach  tube  has  passed  the  entrance  to  the 
esophagus,  its  subsequent  passage  through  the  remainder  of  the  esophagus  is 
easily  eflFected  by  merely  pushing  it  further  along  and  by  requesting  the  patient 
to  continue  8wallowing.  In  nervous  patients  or  in  patients  with  sensitive 
pharyngeal  reflexes,  a  very  great  advantage  is  gained  by  8wabbing  the  back  of 
the  tongue  with  a  10  per  cent.  solution  of  cocain. 

The  passage  of  a  stomach  tube  in  this  manner  will  demonstrate  the  presence 
and  exact  location  of  a  suspected  stenosis.  Its  use  forms  a  valuable  preliminarv 
procedure  and  is  applicable  to  ali  esophageal  lesions  except  acute  inflammatory 
processes  and  foreign  bodies. 

Strauss'  Method. — The  diameter  of  the  esophagus  at  any  point  in  its  course 
may  be  determined  by  the  Strauss  method,  or,  better,  by  the  modification  sug- 
gested  by  Plummer.  Strauss  fastens  a  rubber  bag  over  the  fenestrura  of  a 
stomach  tube.  This  rubber  bag  is  covered  with  a  silk  bag  to  prevent  overdis- 
tention.  The  stomach  tube  is  then  passed  into  the  esophagus,  and  the  surgeon 
determines  the  degree  of  distention  of  the  rubber  bag  necessary  to  just  fill  the 
esophagus,  thus  ascertaining  the  diameter  at  anv  desired  plače.  Plummer 
simply  replaces  tlie  single  silk  bag  of  Strauss  with  silk  bags  of  various  sizes. 
In  this  way  there  is  less  danger  of  overdistending  the  esophagus.  The  diameter 
at  any  level  will  correapond  to  that  of  the  silk  bag  which,  when  distended,  fails 
to  move  freely  up  and  down  within  the  esophagus. 

Biiinpel'8  Method. — Rumpel  has  devised  a  method  to  measure  roughly  both 
the  capacity  and  diameter  of  the  esophagus.  Ile  ties  a  large  thin  rubber  ba^ 
over  the  fenestrated  tube.    This  is  then  passed  into  the  esophagus,  and  water  is 
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allowe(i  to  flow  into  the  rubber  bag  until  the  esophagiis  is  filled.  The  riibber 
tube  18  then  passed  into  the  stomach  far  enough  to  admit  the  lower  fenestration, 
but  not  the  \ipper.  As  soon  as  this  has  been  accomplished,  water  flow8  from 
the  portion  of  the  rubber  bag  within  the  esophagus  into  that  portion  within  the 
stomach.  The  method  prevents  a  confusion  of  the  cavity  of  a  dilated  esophagus 
with  that  of  the  stomach — a  mistake  which  has  frequently  occurred  during  the 
examination  of  patients  suffering  from  dilated  esophagi.  A  disadvantage  of 
the  method  is  that  it  is  difficult  to  pass  the  tube  into  the  stomach  in  those 
patients  in  whom  its  use  is  most  desirable. 

Hixter'8  Method. — Another  method  of  ascertaining  the  diameter  of  stenosed 
portions  of  the  esophagus  is  by  passiug  a  series  of  different  sized  bougies  upon 
a  thread.  This  is  a  valuablc  method,  and  may  also  be  used  in  the  treatment  of 
beiiign  stenosis,  and  it  is  one  of  the  most  certain  means  of  demonstrating  the 
presence  of  a  diverticuhim  of  the  esophagus.  It  also  forms  the  safest  method, 
exclu8ive  of  esophago8copy,  of  entering  the  stomachs  of  patients  with  dilatation 
of  the  esophagus. 

Frequently,  in  these  patients,  the  lowest  portion  of  esophagus  is  below  the 
cardiac  orifice,  so  that  pocketing  of  the  end  of  the  sound,  with  disastrous  results, 
mav  easilv  occur  if  the  sound  is  not  guided  by  means  of  the  thread  into  the 
cardiac  orifice.  Dunham  first  suggested  passing  bougies  upon  a  thread  which 
had  been  8wallowed  and  drawn  taut  through  a  gastrostomy  opening.  Mixter, 
liowever,  f ound  that  the  gastrostoniy  wa8  unnece8sary ;  that  if  a  piece  of  thread 
6  yards  long  was  swallowcd,  sufficient  would  pass  into  the  small  intestine  to 
make  it  possible  to  hold  the  thread  taut  by  its  upper  end  and  pass  a  bougie  upon 
it.  By  this  method  olives  of  incrcasing  size  8crewed  upon  a  flexible  stem  may 
be  passed  safely  through  very  tight  strictures  which  may  thus  bc  dilated.  The 
method  is  applicable  to  the  diagnosis  of  diverticula  in  the  following  manner: 
The  threaded  olive  first  enters  the  diverticulum.  The  thread  is  then  pulled 
taut,  and  by  this  means  the  olive  is  lifted  out  of  the  diverticulum  into  the 
esophagus.  In  consequence  of  the  greater  ease  with  which  the  olive  enters  the 
diverticulum,  it  first  descends  until  it  meets  the  obstruction  formed  by  the  bot- 
tora  of  the  diverticulum.  Its  further  progress  can  only  be  accomplished  by 
lifting  it  out  of  the  diverticulum  so  that  the  olive,  in  ordor  to  pass  the  full  length 
of  the  esophagus,  must  first  descend,  then  ascend,  and  finally  desccnd  again. 
Such  a  course  is  typical  of  the  presence  of  an  esophageal  diverticulum.  (See 
Fiu.  1.) 

Bontgen  Bay8. — The  fifth  method  of  examining  the  esophagus  is  by  means 
of  the  Rontgen  ray8.  (For  the  discussion  of  the  applicatlon  of  the  X-rays  to 
esophageal  lesions  see  Vol.  IV,  Chapter  III.) 

It  is  generally  recognized  that  a  good  radiograph  of  an  esophagus,  the  inner 
wall  of  which  is  ooatcd  with  a  suspension  of  bismuth,  fumishes  information  of 
the  first  degree  of  importance.  It  is  unquestionably  the  best  method  of  demon- 
strating diverticula.  In  the  čase  of  a  new  growth  it  furnishes  positive  informa- 
tion regarding  its  presence  and  location.    It  determines  the  degree  of  dilatation 
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of  the  eaopha^B,  and  is  an  absoliite  method  of  diagnosticating  the  presecce  of 
foreign  bodies. 

In  regard  to  new  growthH  and  stenosis  of  the  esopliagua,  however,  radio- 
grapbs  bave  at  times  been  misleading.  Tbe  accompanjing  radiograph  of  a 
patient  witb  a  benign  stenosis  of  tbe  1ower  extremity  of  the  eaopbagus  illustrates 
bow  ea8ily  confusion  maj  arise  if  entire  dependence  is  placed  upon  a  radio- 
graph. From  the  radiograph  wbich  is  reproduced  in  Figure  2,  one  of  tbe  most 
expert  radiographers  in  New  York  gained  tbe  impression  that  a  stenoEis  ex- 
isted  bigh  up  in  the  esopbagus.    As  a  matter  of  fact,  the  patient'a  only  lesion 


was  a  benign  stenosis  of  the  lower  cxtremity  of  the  esophagus.  The  writer'8 
ezperience  justifies  tbe  view  that  it  is  not  desirable  to  plače  entire  reliance  upoa 
tbe  X-ray  examination,  even  though  no  examination  of  the  esophagus  at  the 
present  tirne  can  be  complete  witbout  one. 

Dr.  A.  C.  Crump  recently  devised  a  verv  ingenious  and  vahiable  method  of 
examining  the  esophagus  in  connection  with  the  X-ray8.  Ile  bas  beeu  kind 
enough  to  describe  the  procedure  as  follow8 : 

THE  UHE  OP  SAUKAUE  8KIN  IN  THE  DIAONOSIS  AND  TREATMENT  OF  ESOPItAnEAL  STBICTURE 

"pREPARATiON. — Sausage  skins  are  obtained  from  the  slaughter  house  in  the  eleaned 
and  prepared  state,  aa  used  for  packing  sausage,  under  the  trade  name  of  'casings/ 
They  can  be  obtained  in  variouB  sizes  and  degrees  of  toughness.  The  skinB  are  placed 
in  jarB  and  thoroughly  solted  with  dry  table  aalt,  to  preserve  them.  To  prepare  them 
for  use,  lenptlis  of  about  80  mm.  are  ciit  from  the  prepared  skine'  and  placed  in  luke- 
warm  wnter,  to  soften.    They  are  then  wa8hed  thoroughly,  inaide  and  out,  in  running 
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water.  Ni'xt,  the  skins  are  pkced  in  a  solution  of  y%  p«r  cent.  fonnalin  and  ten  per 
eeiit,  §rlyi.'erin,  to  harden,  for  tifteen  minutes,  then  rewaahed.  If  they  remain  in 
the  solution  ^^Xi  long,  they  will  lose  their  tone, 

"One  end  is  next  closed  with  a  pair  of  artery  clamps,  and  the  opposite  pnd  is  run 
over  a  funnel.  Watt?r  is  allowed  to  run  in  friiin  tho  tijp  to  test  out  the  skin  for  eren- 
ness  and  to  seo  if  there  are  any  holes.  A  bettcr  iinTiilriiin?  is  made  by  invoginating  the 
akin  and  etretching  it  on  a 
form,  60  «s  to  preserve  an 
even  caiiber  througliout.  Any 
adherent  mucoBa  ahoiild  \w 
Bcraped  off  whilo  the  skjn  is 
wet  The  akin  is  theii  al- 
lowed  to  dry,  and  removed 
from  tlie  fomi.  It  will  keep 
indefinitely. 

"When  it  is  deaired  to  use 
the  »kin,  it  is  placed  in  luke- 
wami  water.  to  softcn.  Onu 
ond  is  t)ien  tied  with  silk 
floBB,  ihe  iJoss  being  wrappod 
around  severni  tjmes.  A  Imig 
bag  is  thu9  formed,  and 'con- 
neetion  is  cstahlished  with  ihe 
irrigator  by  tying  tho  open 
end  to  a  small  tube. 

"In    ihe    coUapsed    state, 
the  bag  ia  nnly  a  string.     Ge- 
fore  ^ving  thia  to  the  patient. 
it    is    best    to    eocainiise    the 
ph8rynji  am!  esophaRus  in  or- 
der  to    prevent  retehing'   and 
ooughing.  The  patienl's  stom- 
aeh     should    aiso    be    empty. 
Coeainizing,   bowever,    is   not 
iilways    neeesaarj'!    except    in 
the    treatment.      The    patient 
svallovs  the  skln  witi)  the  aid 
of  a  little  wBter.    If  tho  strio- 
ture  is  not  a  difficult  one  to  pass  with 
■  the  skin  over  a  No.  10  French  twund- 
withdrawing  the  bougie  when  the  ski 
patient  with  the  smallest  strirture  eai 
it  will  untwtst  itself  on  being  filled. 

"FoH  X-RAY  WonK, — After  the  skin  has  passed  the  stenoais,  a  thick  bismuth  mix- 
ture  is  alloued  to  flow  in  from  an  irrigator  hotding  200  p.  c,  After  the  bismuth  misture 
has  reached  the  lower  end  of  the  aaek,  the  akin  should  be  withdr8Wn  slightly  for  the 
pnrpose  of  untreisting  any  kinks  that  may  have  formod,  The  filling  and  pulling  should 
be  continued  nntil  the  skin  is  filled  to  the  leve!  of  the  pharynx.  The  irrigator  is  then 
removod  and  tbe  rubber  tnbe  is  elamped.  The  patient  ia  then  given  a  eouple  of  tahle- 
spuonfiils  of  bismuth  to  Bwallow  ontaide  of  the  skin — a  teaspoonfnl  nt  a  timc.  This  is 
tO  ^1  anj  irregularities  or  poekets  that  the  bag  does  not  outline.  The  patient  is  then 
ldy  for  sereen  or  plati-  eAamination.  (See  Fig.  3.)  Thia  nu-thod  wlll  give  the  estent 
pi  esophagfiil  involvenient,  distal  as  well  as  proximul.  to  the  stricture. 


Fin.  2. — Radioob^ph    fro«    a    Patient 

Fi^NOBIS  AT  THE  CaRUIAC  CoNSTRICTION  OJ 

The  Tadiogntph  led  to  tfae  diacnoaiB  of  cu 
nf  thE  esopbngua. 


small  bougie,  tirne  niay  be  aaved  fay  mnning 
nded  slik  bougie.  then  paaaing  both  together, 
is  in  plnce.  It  is  surpriaing  how  eaBily  a 
swa]loTr  one  of  these  skins,  and  how  readily 
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'"There  mH.v  be  ponip  diffi'-ult,T  in  remoring  the  bag  in  t\»  ^maller  strictnres,  but 
this  need  nnt  nt-rasiijn  alann.  The  patient  is  plar«il  faw  dowDwan]  over  the  edg«  ot 
the  talile,  and  peiitle  hiit  lirm  traetion  h  made  on  th«  skin.  puUing  1^  the  tube  and 
holding  it  Dver  Mtnif  vt-^:*!.  It  is  of  the  great«et  importance  to  proceed  sk>wly  and 
carefullj.    Xaturallj',  with  a  small  Btricture,  it  will  take  a  few  minutes  for  tbe  tbick 

bismutb  to  paes  tbe  opening. 
It  ie  wiw  to  inform  the  pa- 
tient beforehand  in  regard  to 
tbis. 

'•Treatmbst. — For  this 
purpose.  the  tbidier  and 
tougher  ekins  »hould  be  used. 
The  coniiectinfT  tube  a  t  the 
mouth  end  sbould  be  large 
enoufch  to  admit  whatever  in- 
strument is  to  be  uaeH.  About 
60  C.  C.  of  a  bisinuth-f;lyoerin 
n)ixture.  dilutcd  with  water 
to  the  c«nt>irtenc7  of  inolasses, 
is  poured  in  thmuirh  this  tube, 
The  weight  of  the  niixture 
n-ill  (tran-  the  wh1Is  of  the  skia 
tant.  This  maiiipulation  wi)I 
enahip  the  bag  to  dirent  any 
iniitrument  to  the  center  of 
the  stenosed  area  more  accu- 
ratel.v  than  a  Bilk  thread.  It 
is  hardl.v  possible  to  run  the 
tip  of  the  instrument  in  to 
poeket8.  The  tirne  of  passa^ 
of  the  boupie  is  a  niatter  of 
nnl.v  a  few  minutes.  Tragn- 
ranth  and  Irish  moss,  wheTi 
made  up  to  the  oonsistenrj  of 
thick  molasses  and  Jlavored. 
VoT  retroprade  dilatatioii.  remove  the  oonneeting  tube  from 
e  in  the  60  c.  .■.  i>f  thick  fil.vocrin-bismiith  mixture,  aud 
wilh  Klik  tape.  lhi>  ends  of  n'hi['h  are  left  long.  A  urethral  ailk 
š  to  20  Frprn.-h,  ivith  tip  ciit  off  and  smoothed,  is  then  pasaed  OTer 
^^kiii  tr.  llip  iiilp  nf  the  strirtiirp.  Tbo  tape  is  thpn  piilled  tifcht  whtle 
the  rjilh.lpr  i.^  h.M  iii  [.lai-p.  sai  as  to  l>alloon  the  lnwpr  end  nf  the  fkin.  Steody 
trailiiiii  iw  tlipji  ftivcn  thf  cjithptcr  and  tat*.  <are  heinp  takpn  iit  the  same  tinie  not  to 
<xiTt  IcK.  Tiiuili  f»r(o.  The  Hkiii.  hovrcver,  will  art  us  a  pafetj-  valve,  and  will  break 
if  tori  iniich  forpf  is  applied.  The  pressure  caii  be  varied  by  inanipulating  the  tape 
and  ratlHter. 

''1'}ip  skiiis  inay  alsn  be  usi-d  with  the  eaophagoscope  and  inechanical  dilatora,  the 
ulippcrj-  natiire  of  tbe  skins  alli.>winp  the  instrumpnta  to  lie  more  eaBily  passed  withiTi 
thcni,  tJiuH  liniitinp  the  amouiit  of  trauma  to  the  esophaKcnl  miiposa.  Inasmuph  as  the 
skins  are  »btaitiablr  iti  any  communitj.  they  rpnder  possible  the  performanee  of  vnri- 
fius  pn^ediires,  includiiiR  retroprade  dilatation,  whieh  woiild  otherwise  require  an 
elalHirate  «?t  of  instrumenta  and  a  technic  which  ifl  not  jKissesBed  by  the  general 
prairtitioner." 
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ESOPHAGOSCOPT 

The  above  methods  of  bxamination  have  been  mentioned  for  the  sake  of 
completeness.  It  is  the  chief  purpose  of  the  present  chapter  to  consider  the 
direct  visual  examination  of  the  esophagus  and  stomach. 

A  brief  review,  however,  of  the  history  of  esophago8copy  and  gastroscopj 
should  properly  precede  the  consideration  of  the  present-day  methods  and  their 
results  beeause  such  a  reference  will  best  demonstrate  the  development  of  the 
present  types  of  instruments  and  the  reasons  why  certain  ideas  conceming  the 
construction  of  instrnments  for  examlning  the  esophagus  and  stomach,  which 
are  continually  being  revived,  should  be  forever  discarded. 

Hi8toiy. — AH  endo9copy  dates  back  to  Phillip  Bozzini,  who  can  properly  be  called 
the  father  of  endoscopy,  irrespective  of  the  region  in  the  body  to  which  it  is  applied. 
In  1867,  he  publisheil  his  work:  "Der  Lichtleiter  oder  Beaehreibiing  einer  einfachen 
Vorrichtung  und  ihrer  Anwendung  zur  erleuchtung  inneren  Hohlen  und  Zwi8chen- 
raume  des  lebenden  aiiimalsehen  Korper."  It  wa8  the  promulgation  of  a  new  idea  in 
medicine,  and  opened  up  a  new  field  for  diagnosis  of  disease.  In  niany  respects  it  has 
amply  fulfilled  the  expectation  which  Bozzini  entertained  at  that  tirne  for  his  discovery. 
Like  many  new  discoveries,  it  was  not  favorably  received  during  Bozzini^s  life  and  he 
himself  did  little  with  it.  It  wa8  at  least  50  years  later  before  any  new  attempts  were 
made  to  utilize  Bozzini's  idea.  The  attempts  which  were  then  made  were  undertaken 
by  men  devoting  themselves  exelusively  to  various  branehes  of  medicine,  affections  of 
the  bladder,  rectum,  etc,  each  endeavoring  to  perfect  endoscopy  for  his  own  field  of 
work. 

Manuel  Oarcia,  in  1856,  made  the  first  attempt  to  apply  endoscopy  to  the  esopha- 
gus. He  barely  8aw  the  entrance  to  the  esophagus.  He  was  followed  in  1860  by 
Voltolini  and  Semeleder,  neither  of  whom  wa8  more  suecessful.  The  latter  recognized 
the  slit-like  character  of  the  entrance  to  the  esophagus,  and  attempted  to  spread  it  by 
inserting  forceps  which  separated  laterally,  thus  transforming  the  orifice  of  the  esopha- 
gus into  an  opening  resembling  the  figure  8. 

Bevan,  of  England,  in  1868,  really  constructed  the  first  esophagoscope.  It  eon- 
sisted  of  a  straight  tube,  4  in.  long,  fitted  with  a  mirror  at  the  upper  end,  by  means 
of  which  the  light  was  reflected  through  the  tube.  When  in  position,  the  tube  wa8 
supported  with  a  handle,  the  2  fork-like  divisions  of  which  supported  the  instrument 
on  either  side  of  its  upper  end.  He  soon  modified  his  instrument  to  consist  of  4  rods 
jointed  together  at  equidi8tant  points  around  the  instrument,  so  that  the  mucous 
membrane  of  ali  that  portion  of  the  esophagus  into  which  the  instrument  was  inserted 
could  be  examined  at  once.  Two  years  later,  Woldenburg,  apparently  without  the 
knowledgc  of  Bevan's  instrument,  constructed  a  very  similar  one.  Woldenburg'9 
esophagoscope  was  14  cm.  long  and  7  mm.  in  diameter.  He  also  constructed  a  longer 
tul)e  capable  of  being  passed  through  the  first  one.  The  illumination,  as  in  Bevan's 
instrument,  was  obtained  by  means  of  a  laryngoscopic  mirror  placed  at  the  top  of  the 
instrument.    With  his  instrument,  Woldenburg  diagnosed  a  pressure  diverticulum. 

Stoerk  attempted  to  use  the  Woldenburg  instrument,  but  soon  concluded  that  it 
wa9  too  uncomfortable  a  procedure  for  both  patient  and  surgeon.  In  order  to  overcome 
this  diffieulty,  which  chiefly  concemed  the  introduction  of  the  instrument,  he  at- 
tempted to  develop  the  idea  of  a  flexible  tube  which  could  be  introduced  in  a  curved 
condition.  The  idea  wa8  not  original  with  him,  but  wa8  suggested  by  a  tracheoscope 
published  in  1869  by  Durham.    Stoerk  constructed  an  11  cm.  tube  whieh  wa8  manipu- 
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lated  by  a  forked  haiidle,  like  the  Woldenburg  esophagoseope.  It  could  be  introdueed 
in  a  flexible  condition  and  then  transformed  into  a  rigid  tube  by  rotating  it  through 
an  are  of  90**.  The  illumination  wa8  obtained  by  a  laryngoscopie  mirror.  The  in- 
strument was  covered  by  a  rubber  tube  for  the  sake  of  protecting  the  mueous  mem- 
brane. It  had  the  modest  external  diameter  of  20  mm.,  with  a  lumen  of  13  mm.  At 
the  time  that  Stoerk  published  a  description  of  this  instrument,  he  considered  that  it 
met  the  requirementB  in  an  ideal  manner.  Nevertheless,  he  later  constructed  another 
instrument  of  greater  length,  in  which  he  relinguished  the  principle  of  a  flexible  instru- 
ment for  one  which  wa8  composed  of  3  parts  and  which  could  be  telescopically  length- 
ened  out  from  8  to  20  cm.  Finally,  in  order  to  see  the  cardia,  he  gave  up  this 
last  idea  and  adopted  the  simple  straight  tube,  which  he  introdueed  with  the  aid  of  an 
obturator.  Considering,  however,  that  the  introduction  of  this  instrument  caused  too 
great  discomfort,  he  constructed  a  final  instrument  of  sufficient  length  to  reach  the 
cardia,  but  with  a  flexible  distal  portion  which  could  be  converted  into  a  rigid  tube  by 
rotating  it  about  180**.  Stoerk  extracted  many  foreign  bodies  from  the  esophagus 
and  diagnosed  a  number  of  benign  and  malignant  strictures  of  the  esophagus.  He 
used  his  instrument  throughout  his  whole  life,  and  gave  many  demonstrations. 
Nevertheless,  he  was  unable  to  make  the  procedure  popular,  a  fact  which  he  deeply 
regretted.  He,  however,  rendered  a  definite  service,  for  which  his  name  deserves  one  of 
the  first  places  in  the  history  of  e8ophagoscopy.  He  wa8  really  the  first  man  to  make 
systematic  use  of  this  method  of  examination. 

About  the  same  period,  Kussmaul  practiced  esophagoscopy.  He  imported  through 
his  assistant  (Housell)  the  Desormeaux  lamp  from  Pariš.  While  practicing  upon  a 
sword  swallower  whom  he  met  by  chance  in  Freiburg,  he  learned  the  use  of  long 
straight  tubes.  He  wa8  the  first  to  diagnose  cancer  of  the  cardia.  He  used  47  cm. 
tubes,  one  oval  and  another  round.  The  diameter  of  the  latter  was  13  mm.  From  the 
examination  of  many  patients,  Kussmaul  concluded  that  a  tube  13  mm.  in  diameter 
could  be  passed  upon  ali  normal  individuals. 

In  1881  came  the  epoch-making  work  of  von  Mikulicz,  "Ueber  Gastrostomie  und 
Oesophagoscopie."  This  work  represented  1  year'8  experimenting  upon  the  cadaver 
and  a  considerable  clinical  experience.  It  at  last  placed  esophagoscopy  upon  a  firm 
basis  and  introdueed  the  raodern  technic  and  conclusions  conccrning  this  method  of 
examination.  Von  Mikulicz  demonstrated  that  a  rigid  tube  could  be  passed  to  the 
stomach  on  every  individual  who  was  not  deformed.  He  concluded  that  only  straight 
tubes  and  direct  illumination  should  be  depended  upon  for  the  future,  and  demon- 
strated the  futility  of  using  fiexible  tubes.  Subsequent  experience  has  abundantly 
supported  these  conclusions. 

Von  Mikulicz's  esophagoseope  consisted  of  a  single  straight  rigid  tube,  12  to  13 
mm.  in  diameter.  It  was  introdueed  with  an  obturator,  after  the  removal  of  which 
the  observation  tube  was  inserted.  The  latter  carried  a  small  tube  inclosing  a  platinum 
wire,  the  end  of  which  formed  a  loop  which  was  covered  by  a  window  and  which  fur^ 
nished  the  illumination.  Around  the  wire  wa8  space  for  a  stream  of  water  which  kept 
the  surrounding  parts  of  the  instrument  cool. 

In  his  first  publication  he  described  accurately  the  appearancc  of  the  normal  esoph- 
agus. His  descriptions  of  the  clear-cut  appearances  of  pathological  condition« 
within  the  esophagus — 2  cases  of  carcinoma,  1  čase  of  compression  of  the  esophagus, 
2  cases  of  cicatricial  stenosis,  and  2  cases  of  foreign  bodies,  1  of  a  tear  of  the  mucosa, 
and  2  of  ulcer — at  once  revealed  the  possibilities  of  e8ophago8copy,  and  raised  this 
method  of  examination  from  a  position  of  doubtful  usefulness  to  one  of  unquestioned 
value. 

In  1882,  von  Mikulicz  reported  to  the  Surgical  Congress  the  findings  in  50  to  60 
cases  of  esophageal  lesions.     Among  these  were  6  or  7  cases  of  diffuse  dilatation  of 
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the  esophagus.  (At  that  tirne  the  literature  contained  only  20  reported  cases.)  He 
used  morphin  narcosis  and  placed  the  patient  in  the  lateral  position. 

After  his  reraoval  to  Krakau,  von  Mikulicz^s  time  became  so  occupied  that  he  re- 
ported little  further  on  esophagoscopy,  and  it  wa8  not  until  Gottstein  published  his 
"Technik  und  Klinik  der  (Esophagoseopie,"  in  1901,  that  any  further  information  of 
the  subsecjuent  history  of  e3ophago8copy  was  available  from  the  von  Mikulicz  Clinic. 

In  1887,  von  Hacker  of  the  Billroth  Clinic  became  deeply  interested  in  eso- 
phago8copy,  and  2  year8  after  his  first  exi)eriments  he  was  able  to  review  the  results  of 
a  considerable  number  of  cases.  In  1898  he  reported  the  removal  of  27  foreign  bodies 
and  declared  that  an  intemal  e8ophagotomy  had  not  been  necessary  at  the  Billroth 
Clinic  since  he  had  learned  the  use  of  the  esophagoscope.  He  used  the  rigid  straight 
tul  e  and  an  obturator  for  introduction,  but  introduced  proximal  illumination  by  the 
panelectroscope,  manufactured  for  him  by  Leiter.  With  the  means  at  that  time  avail- 
able for  distal  illumination,  this  was  a  great  improvement.  Von  Hacker  alsb  added 
the  important  innovation  of  cocainizing  the  pharynx  instead  of  employing  morphin 
and  chloroform  narcosis. 

Kosenheim — alraost  contemporaneou8ly  with  von  Hacker — ^worked  out  a  very  sim- 
ilar  instrumentarium  and  technic  for  esophago8copy.  He  introduced  the  use  of  the 
solid  rubber  obturator  and  the  Casper  panelectroscope.  He  published  a  considerable 
number  of  clinical  experiences  which  served  to  establish  more  firmly  the  reputation  of 
esophagoscopy. 

Kirstein  introduced  at  this  time  the  head  light  which  bears  his  name  and  which 
further  simplifiod  esophago8copy.  He  also  contributed  to  the  clinical  knowledge  of 
esophago8Copy  by  several  publications. 

In  1897,  Kelli ng  of  Dresden  attemptcd  to  use  a  flexible  tube  which  could  be  trans- 
formed  into  a  rigid  tube  after  introduction.  Though  he  made  important  clinical  con- 
tributions,  his  instrument  was  not  a  success.  In  some  cases  its  introduction  was  even 
more  difficult  than  that  of  the  straight  tube. 

Einhom  wa8  the  first  to  use  a  distal  cold  lamp,  and  Schreiber  added  an  auxiliary 
suction  tube  for  cleansing  purposes. 

In  1903-4,  Gluekmann  dcscribed  a  very  complicated  esophagoscope  in  which  provi- 
sion  wa8  made  for  water  dilatation  of  the  lower  end  of  the  esophagus  and  for  its  ex- 
amination  by  a  sy8tem  of  lenses,  the  surface  of  the  objective  being  kept  clean  by  irri- 
gation.    This  attempt  is  mentioned  only  for  the  sake  of  completeness. 

It  is  hardly  necessary  to  sta  te  that,  aside  from  the  numerous  inconveniences  and 
frequent  disappointments  which  are  always  associated  with  complicated  instruments, 
their  use  is  rondcred  superfluous  because  aH  the  requirements  are  so  amply  met  by  the 
straight  esophagoscopoH.  Practically  ali  work  of  any  importance  in  the  development 
of  e8c)phago8eopy  has  been  accomplished  with  the  straight  tube.  It  is,  however,  desir- 
ablo  to  bear  in  mind  the  experience  of  these  earlier  experimenters,  since  eyery  now  and 
then  one  sees  cropping  out  in  the  literature  descriptions  of  new  instruments  which 
roprcticnt  some  variations  of  these  older  discarded  principles.  This  statement  particu- 
larly  npplies  to  the  attempts  to  get  away  from  the  straight  tube  by  the  use  of  some 
<lexible  or  angulatod  instrument.  Flexible  and  angulated  instruments  have  been  tried 
out  and  found  not  so  8atisfactory  or  successful  as  the  straight  esophagoscopes. 

There  is  a  consensus  of  opinion  regarding  the  8uperiority  of  the  straight  instru- 
ments among  those  who  have  done  the  best  clinical  work  with  the  esophagoscope.  Von 
Hacker,  Rosenheim,  Kirstein,  Killian,  Gottstein,  Kraus,  Starck,  Sencert,  Guisez,  Jack- 
fton,  Plummer,  Lorche,  Hill,  and  many  others  who  could  be  mentioned,  believe  that 
the  original  conchision  of  von  Mikulicz  is  indiaputable,  i.  c.  that  the  single  straight 
escjplmgoscope,  for  both  the  surgeon  and  the  patient,  best  fulfiUs  the  indications  of 
csophairo8copy.    This  is  the  instrument  which  today  is  used  univer8ally.    AIany  work- 
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ers  ha  ve  mado  their  own  individual  variations,  biit  in  general  the  type  of  instrument 
designed  by  von  Mikulioz  is  the  one  which  is  usod  to-day  by  aH  who  are  doing^  active 
esophagoscopic  work. 

Types  of  Instruments. — Considerable  difference  of  opinion  stili  eKists  re^arding 
the  relative  advantages  of  proxiinal  or  distal  illumination.  Chevalier  Jacksou  hiis  been 
responsible  for  denionstrating  the  superior  value  of  distal  illumination.  Although  1 
believe  that  distal  illumination  is  8ui)erior,  this  belief  is  not  univer8ally  shared. 

Proxinial  illumination  is  stili  very  widely  used  in  this  country  as  well  as  abroad. 
1  believe  with  Dr.  Jackson  that  it  will  be  used  less  and  less.  The  improvemeuts  in  the 
manufaeture  of  small  electrical  lamps  ha  ve  made  poshible  an  entirely  practical  and 
vory  efficient  form  of  distal  illumination.  The  heated  platinum  filament  with  the  cur- 
rent  of  water  for  cooling  purposcs  is  no  longer  ne<;essary.  Bulbs  of  bead-like  size  are 
now  manufactunnl  whieh  posseas  brilliant  illuminating  power  and  yet  do  not  beeome 
hot.  The  cond\ictiTig  wires  ran  bc  inclosed  in  such  a  manner  that  they  will  oocupy 
little  spaee.  The  iniprovements  in  the  manufaeture  of  these  lamps  ha  ve  opened  up  a 
new  chapter  in  esophagoscopy. 

The  onlv  disadvantage  of  distal  illumination,  namely,  the  diminution  in  the  sue 
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Fio.  4. — The  Author'8  Esophaooscope. 

of  the  lumen  of  tho  osophagoscope,  bas  been  so  far  diminished  that  it  need  no  longer  bc 
considcred.  On  the  other  hand,  distal  illumination  gives  the  very  grcat  advantag^e  of 
bringing  the  light  close  to  the  area  to  be  examined.  Its  ray8  are  not  obscured  during 
instrumentation  in  tho  manner  that  parallel  rays  from  the  proximal  end  of  the  tube 
are  dinuned.  In  proximal  illumination,  the  rays  must  be  proje<;ted  from  a  hcad  light, 
as  the  Kirstein  light,  or  from  an  electroscope.  When  projeeted  from  a  head  light, 
much  inoonvenicnce  is  caused  by  the  neoessity  for  koeping  the  parallel  ray8  in  oxact 
line  with  the  direction  of  the  tube.  In  fact,  Starck  advised  that  the  esophag08(roi)e 
and  head  light  should  be  united  in  order  to  prevent  deviation  of  the  ray8  of  light  when 
the  rays  are  projeeted  from  an  electroscope.  The  electroscope  itself  interferes  in  some 
degrce  with  the  instrumentation  through  the  esophagoscojK*. 

To  those  prefcrring  proximal  illumination,  the  writer  recommends  the  electro- 
8(rope  of  Dr.  Nathan  (Ireen,  which  is  one  of  the  most  servicjcable  yet  devised. 

The  accompanying  illustration  pictures  the  instrumcnts  of  some  of  the  viirious 
authors  namcd.    That  of  Dr.  Jackson  is  most  extensively  used  in  this  country. 

Figure  4  rcpresents  inv  osr»phagoso<^>p(\  It  differs  from  the  Jackson  instru- 
ment in  the  elimination  of  the  lateral  tubes  for  purposes  of  carrving  the  lamp 
and  pemiitting  aspiration.  At  the  distal  ond  of  the  instrument  is  a  sniall 
recess  in  the  outer  wall  of  the  tube  into  whicli  the  lamp  falls  when  introduced 
into  the  slieath.  The  lamp  is  attached  to  a  separate  tube  of  extreme  thinness 
by  meaus  of  a  tongue-like  spring.  Wlien  this  inside  tube  is  introduced  within 
tho  outer  slieath,  tlie  tongue  springs  the  lamp  into  the  recess.  It  is  thus  not  onlv 
hidden  entirelv  from  the  cve  of  the  observer,  but  does  not  obstruct  the  lumen 
of  the  tube.     The  sheath  of  the  tube  to  \vhich  the  lamp  is  attached  is  so  thin 
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that  it  reduces  the  lumen  of  the  external  sheath  by  less  than  V2  mm.,  an  amount 
insufficient  to  make  any  material  difference  to  the  observer. 

The  provision  made  for  accommodating  the  lamp  in  a  small  recess  at  the 
distal  end  of  the  instrument  enables  one  to  use  a  perfectly  round  sheath  for 
practically  the  full  length  of  the  esophagoscope,  a  featiire  which  I  consider 
an  advantage.  It  may  be  argued  that  the  location  in  whieh  it  is  especially 
desirable  to  maintain  a  small  diameter  in  an  esophagoscope  is  at  the  portion 
passing  through  the  cervieal  esophagus  and  that  here  only  the  anteroposterior 
diameter  is  important;  yet  when  a  fnll  set  of  teeth  is  present  it  is  less  difficult 
to  pasa  the  instrument  at  the  side  of  the  mouth  and  in  this  situation  it  is  the 
opposite  diameter — ^the  transverse — in  which  it  is  desirable  to  economize  space. 
On  this  account,  a  round  instrument  is  the  most  serviceable.  The  obturator  is 
not  inserted  within  the  instrument  at  the  beginning  of  the  introduetion.  After 
the  opening  of  the  esophagus  is  located  by  the  eye,  it  is  ocea8ionally  useful  to 
overcome  the  resistance  to  the  entrance  of  the  esophagus  by  passing  the  obturator 
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FOR  MiCROBCOPICAL  EXAMINATION. 

through  the  entrance  of  the  esophagus  and  then  to  withdraw  the  obturator. 
This  procedure  sometimes  facilitates  passing  the  instrument  through  the  mouth 
of  the  esophagus  and  does  not  interfere  with  the  examination  of  the  entire 
leiigtli  of  the  canal. 

The  addition  to  an  esophagoscope  of  an  auxiliary  tube  for  aspirating  pur- 
poses  is  superfluous,  and,  therefore,  is  objectionable  because  of  the  extra  space 
which  it  occupies.  It  is  much  better  to  aspirate  the  fluid  contents  of  the  esoph- 
agus by  a  separate  tube  passed  within  the  instrument  each  tirne  that  aspiration 
becomes  necessarv.  Such  a  tube  can  be  connected  by  a  small  rubber  pipe  to  a 
bottle  in  series  with  a  water  suction  pump  8crewed  to  a  faucet.  The  pressure  in 
tlie  bottle  may  be  regulated  to  any  degree  desired  by  the  rate  at  which  the 
water  is  allowed  to  run.  Within  the  esophagus  of  an  individual  properly  pre- 
parod  for  examination  repeated  aspirations  are  unnecessarv.  After  withdraw- 
ing  the  secretions,  once  or  twice,  the  lumen  remains  empty.  Tt  is  better  to 
with(lraw  the  secretions  through  a  large  tube  than  through  the  small  collateral 
tubes  incorporated  in  the  instruments  of  the  other  tvpe,  as  tlius  the  secretions 
can  be  withdrawn  quickly  and  the  more  solid  or  viacid  portions  will  not  clog  the 
aspirating  tube.  \Vhen  the  stomach  of  a  patient  who  has  fasted  for  24  hours — 
or  at  least  ovemight — is  cleanscd  thus,  it  will  remain  free  from  fluid. 

Figure  5  represents  the  forceps  which  may  be  used  for  the  removal  of 
foreign  bodies  or  bits  of  tissue  for  microscopical  examination.  The  ends  occupy 
very  little  space  and  yet  possess  a  wide  angle  of  rotation,  so  that  it  is  easy  for 
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them  t«.»  secure  a  verv  tirm  bite  upon  anv  ubject  whieh  it  i:?  desired  to  catch 
betveen  them. 

The  outside  diameter  of  the  sheath  of  niv  esophagoecope  measures  11  mm. 
and  the  insmiment  is  IS  inches  (^45  cm.)  long.  Another  size  is  9  imn.  in 
diameter  and  12  inches  (30  cm.)  long.  A  third  is  T  mm.  in  diameter  and 
15^4  inches  i  3S  cm.)  long.  These  3  sizes  are  needed  for  the  various  exami- 
nations  which  may  be  reqiiired.  The  outer  surfaee  of  the  esophagoscope  should 
be  as  smooth  as  possible  and  should  be  marked  with  fine  lines  at  centimeter 
intervals,  each  mark  indicating  the  distance  from  the  aboral  end  of  the  tube. 
The  inner  surlace  of  an  esophagoscope  should  not  be  poILshed  bnt  Tonghened 
in  a  manner  which  will  scatter  the  rays  of  light  and  prevent  them  from  being 
redected  into  the  eye.  It  does  not  seem  possible  to  attain  a  permanent  blacken- 
inc  of  the  inside  surfaee  of  the  instrument. 

In  the  description  of  the  various  t\-pes  of  instruments  which  have  been 
used  for  es«>phagoscopy.  mention  has  not  vet  been  made  of  an  instrument  which 
has  been  perfected  recentlv  by  Dr.  Lewisohn.  In  this  instrument  several  old 
ideas  are  combincd  so  ingeniouslv  that  it  would  be  most  nngenerous  to  take 
is?ue  wiih  Dr.  Lewisohn's  claim  that  he  has  originated  a  new  prineiple  in 
esophaioscopv. 

It  is  riglii-angleil  and  may  tele^H>pii*aIIy  be  leugthened  out  after  its  intro- 
duction  into  the  pliarynx.  The  object  of  the  instnunent  is  to  enable  the  oper- 
ator to  view  the  whole  of  the  esophagus  without  extending  the  patient*s  head. 
The  mechanism  is  obviouslv  complieated.  The  cskiphagus  is  Tiewed  indirectlv 
thr*>ugh  a  prism.  and  ali  iustrumeutation  must  lx?  done  aroimd  a  oomer.  The 
instrument  is  thus  adapte^l  chietlv  for  diagnostic  purposes.  Dr.  Lewisohn  con- 
tecip-ates  perfcoting  his  instnmient  so  that  ft^reign  bodies  and  bits  of  tissue 
for  micTi^soopioal  cx;nnination  oan  W  renioveil  throudi  it,  If  he  succeeds  in  so 
•if« ini:,  and  if.  aftor  funhor  uso  of  his  instnunent,  he  is  able  to  introduce  it  with 
iess  d:>ei«nifon  aiiti  to  oxannnc  and  perfonn  the  various  nianipulations  withiu 
•Le  C-?-  'pb^inis  with  the  s:uno  sjxvvl  and  faoilitv  \vith  which  thev  can  be  accom- 
pMfhe^i  through  the  straiiiht  tulv,  he  \vill  have  made  an  advance  in  esophagos- 
OTT.  H..\rever.  tho  ox}x^rioniv  of  von  Mikulio^.  nanielv,  that  the  straigfat 
rfrie  i\r.i  t:«t-  inTr.^iuvd  with  littlo  dis^NMiifon  in  tho  nonual  individual  and 
i':.<:T  :':.o  všri.vi^s  iiurnipulations  thnMich  it  an^  simple,  is  universallv  confirmed 
":  y  ;i.'  \v:..-.  hsvo  aiNpiirt\i  skill  in  os^^pliajr^^^vpv  aiui  gastroscopv.  Verv  strong 
r^-i-  :■->  ::.::>!  exi>T,  thort^^fort^,  lxM"on*  it  >vil]  lx^  ropiaced  bv  even  snch  a  tvpe  of 
ir.>':r.;r.;or.t  as  Dr.  l-o\visohn  has  dovisoil. 


Thf  TvriiMo  OF  KsoruAi^^soonr   Fxamixatiox 

PKjMLTAtion  of  the  Patient     It  is  assunuv.  tl.at  a  dotailed  historv  has  been 
7ii:^:i.  7:.iT  a  physii*al  ox;uniiintion  has  Kvn  ^.V;;^.do,  and  that  ali  contra-indi- 

Tho  r.::;:ih  of  tho  pationt  sliould  N^  oxai^uTn\i  and  oloancd.    If  there  is  tirne 
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bofore  the  operation,  any  hopelesslj  decajed  teeth  should  bc  reiiioved,  and  otber 
diseased  teeth  should  be  properly  fiUed.  It  is  absolutely  essential  that  the  stom- 
ach  and  esophagus  shall  be  empty.  No  food  should  be  taken  for  at  least  12 
hoiirs  before  the  tirne  of  the  examination.  In  special  cases  food  must  be  with- 
held  for  a  longer  period. 

Anesthesia. — It  is  not  necessary  to  give  general  anesthesia  for  an  esophago- 
seopic  examination  in  the  average  patient.  As  bas  been  said,  one  acciistonied 
to  niaking  these  examinations  can  pass  the  tube  in  the  normal  individual  with 
onlv  trivial  discomfort  to  the  patient.  The  administration  of  a  general  anes- 
thetic  niay  be  needed  in  certain  deformed  individuals  and  in  nervous  patients. 
I  believe  that  when  general  anesthesia  is  indicated,  intratracheal  insufflation  is 
the  method  of  choice.  For  practically  ali  cases  reliance  should  be  placed  en- 
tirely  upon  morphin  and  a  local  application  of  cocain.  Morphiii  should  be 
given  in  a  liberal  dose,  as  much  as  %  gr.  combined  with  atropin  to  manv  pa- 
tients. It  should  be  injeeted  hypodemiically  1  hour  before  the  esophagoscopic 
examination.  Immediately  preceding  the  examination,  the  posterior  surface  of 
the  tongue,  tonsils,  and  pharynx  should  be  touched  with  a  10  per  cent.  solution 
of  cocain.  A  second  swab  of  cotton,  securely  fastened  upon  the  end  of  the  ap- 
plicator,  should  be  pushed  down  into  the  esopHagus  at  least  as  far  as  the  cricoid 
cartilage ;  and  a  third  swab,  if  possible,  through  the  cervical  constriction  at  the 
en  t  ranče  of  the  esophagus. 

Position  o£  the  Patient. — The  patient  should  then  be  placed  in  the  position 
in  which  it  is  chosen  to  make  the  examination.  Esophagoscopists  differ  as  to 
the  best  position.  A  few  select  the  sitting  position.  In  the  experience  of  the 
niajoritv,  including  myself,  the  sitting  position  is  not  nearly  so  convenient, 
safe,  or  comfortable  for  the  patient.  A  number  of  examiners — von  !Mikulicz, 
Gottstein,  Rosenheim,  Kelling,  Reizenstein,  Hariner,  Jackson — use  the  lateral 
position.  Von  Ilacker  bas  been  in  the  habit  of  introducing  the  tube  in  the 
sitting  position  and  then  placing  the  patient  either  on  the  back  or  the  side.  Ile 
particularly  states  that  patients  who  have  occupied  both  the  lateral  and  the 
dorsal  position  prefer  the  latter.  The  majority  of  workers  prefer  the  dorsal 
position.  Starck  bas  used  both  positions,  according  to  what  he  believes  to  bj 
special  indications  for  the  one  or  the  other,  I  also  have  used  both  positions. 
but  prefer  the  dorsal  position.  In  the  lateral  position  the  patient  constantly 
prcsscs  his  shoulders  backward.  In  the  dorsal  position  ali  patients  are  nnicli 
more  comfortable,  it  is  far  easier  for  them  to  remain  quiet  throughout  the  ex- 
amination,  and  there  is  no  tendency  toward  displacement  of  the  shoulders. 

A  number  of  workers  have  advised  so  adjusting  the  table  that  the  head  is 

low«r  than  the  feet,  in  order  to  prevent  fluid  from  gravitating  to  the  lovver  por- 

tion  of  the  osophagiis  during  the  examination.     1  am  convinced  that  bettor 

results  are  obtained  if  the  table  is  so  inclined  that  the  contents  of  the  esophagus 

will  gravitate  toward  the  stomach.     After  the  fluid  once  has  been  aspirated, 

Hufficient  will  not  eollcct  during  the  remainder  of  the  examination  to  aiinoy  the 

examiuer.     The  patient^s  comfort  is  great]y  contributed  to  by  preventing  the 
29  B 
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fluid  from  flowiiig  out  of  the  mouth  and  thron^  the  noše,  as  it  invariablj  does 
when  the  oral  end  of  the  esophagus  is  lower  than  the  aboral  end.  Moreover,  in 
the  dependent  positioli  of  the  upper  estremitv  of  the  esophagus  the  congestion 
in  the  head  is  greater  and  far  more  disagreeable  than  when  the  head  is  higher. 
When  the  head  of  the  table  is  raised  to  permit  of  the  proper  inclination  of  the 
esophagus,  it  is  important  to  provide  against  the  patient  slipping  toward  the 
foot  of  the  table.  The  knees  of  the  patient  should  be  fleied,  in  order  to  relax 
the  abdomen.  Manv  devices  have  been  contrived  to  hold  the  head.  It  wouId 
be  useful  if  some  rest  could  be  made  to  hold  the  head  and  at  the  same  tirne  per- 
mit a  change  of  position.  A  head-rest  is  more  conducive  to  reIaxation  than  the 
support  afforded  by  the  hands  of  an  assistant,  but  no  head  rest  has  yet  been 
devised  that  permits  of  the  rapid  and  intelligent  ehanges  in  the  position  of  the 
head  whieh  can  be  accomplished  bj  the  hands  of  an  assistant. 

The  Assistant. — The  assistant  who  holds  the  patient's  head  is  a  most  im- 
portant factor  in  the  esamination.  He  should  be  trained  to  respond  to  the 
signals  of  the  operator.  The  position  known  as  the  Boyce  position,  deseribed 
by  Dr.  Boyee,  is  the  most  usefiil  position  for  the  assistant.  It  is  substantially 
the  one  used  by  me.  The  assistant  should  take  his  position  at  the  right  of  the 
patient,  facing  him.  The  assistant's  right  arm  should  pass  behind  the  patient's 
neck  and  rest,  if  possible,  upon  a  support  attached  to  the  table  to  the  lef  t  of  the 
patient.  This  arm  will  then  form  a  support  for  the  patient  of  a  far  more  stable 
character  than  when  the  head  rests  in  the  free  hands  of  an  assistant.  The  pa- 
tient appreciates  the  stable  character  of  this  method  of  support  and  will  trust 
himself  to  the  assistant  with  more  confidence  and  greater  relaxation.  The  left 
hand  of  the  assistant  should  be  placed  upon  the  patient^s  forehead.  In  this 
position  the  correct  amount  of  exten8ion  and  rotation  of  the  head  can  be  secured. 

The  operator  takes  his  plače  to  the  left,  facing  the  patient.  Ilis  instru- 
ments  should  be  placed  upon  a  table  within  ea8y  reach,  and  to  his  right.  A  sec- 
ond  assistant  is  required  to  hold  the  suction  tube,  to  hand  it  to  the  operator,  and 
take  it  from  him  when  nece8sary.  The  relative  positions  of  the  surgeon,  assist- 
ants  and  patient,  with  the  various  degrees  of  insertion  of  the  gastroscope,  are 
illustrated  in  Figure  6. 

Introdnction  of  the  Esophagoscope. — The  operator  is  now  ready  to  pass  the 
esophagoscope.  Holding  the  instrument  by  its  oral  extremity  with  the  right 
hand,  and  inserting  the  thumb  and  index  finger  of  the  left  hand  into  the  pa- 
tient'8  mouth  and  with  them  spreading  his  lips,  the  aboral  end  of  the  esophago- 
scope is  passed  over  the  tongue  and  follow8  the  pharyngeal  wall  downward  until 
the  epiglottis  is  recognized.  In  individuals  with  a  full  set  of  teeth,  the  shaft  of 
the  instrument  should  occupy  the  space  between  the  lateral  teeth  of  the  upper 
and  lower  jaw8.  If  a  number  of  teeth  are  absent,  it  is  advantageous  to  pass 
the  instrument  through  such  defects.  When  ali  the  teeth  are  absent,  the  passage 
of  an  esophagoscope  is  facilitated,  and  any  portion  of  the  mouth  may  be  occu- 
pied  by  the  shaft.  In  normal  individuals  with  a  full  set  of  teeth,  an  esophago- 
scope may  be  passed  between  the  incisors,  but  more  space  is  gained  by  passing 
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it  to  the  aide  of  the  incisor  teeth  betweeii  the  raolars  and  bicuspids  of  the  upper 
and  Iower  jaw8.  The  advantape  of  passing  an  instniment  at  the  aiHe  is  so 
frrcat  that  it  constitutcs  one  reason  for  \i8ing  an  instrument  whicb  is  round  on 
croBB-Bection. 
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During  the  introdiiction  of  the  esophagoscope  every  centimeter  of  the  dis- 
tance  traversed  by  the  aboral  end  should  be  viewed  by  the  surgeon.  When  the 
epiglottis  is  recogiiized,  the  instrument  should  be  passed  beliind  and  to  the  right. 
The  arvtenoid  cartilages  come  into  view  as  the  epiglottis  is  passed.  Behind  the 
arvtenoids,  which  are  passed  to  the  side,  the  entrance  to  the  esophagus  will  be 
recognized.  With  the  head  extended,  the  entrance  to  the  esophagus  is  much  com- 
pressed  by  the  anterior  group  of  sternolaryngeal  muscles  and  has  been  described 
as  slit-like.  Nevertheless,  through  the  esophagoscope  it  alway8  appears  circu- 
lar  and  contracted  about  a  central  point  or  dimple  which  represents  the  lumen  of 
the  canal  (Fig.  9).  Varying  numbers  of  furrow8  pass  from  the  periphery  to 
the  central  dimple. 

The  ease  with  which  the  esophagoscope  can  be  forced  onward  depends  much 
upon  the  direction  which  is  given  to  the  long  axis  of  the  instrument.  Beginners 
are  verv  apt  to  believe  that  the  obstruction  to  the  passage  of  the  instrument  at 
this  level  is  due  to  insufficient  extension  of  the  head.  This  impression  is  pro- 
duced  by  the  projection  forward  of  the  anterior  curve  of  the  bodics  of  the 
eervical  vertcbr«  in  front  of  the  lumen  of  the  esophagoscope.  Further  ex- 
tension  of  the  head  increases  the  difficulty.  The  long  axis  of  the  esophagus 
passes  from  above  downward,  posterior  to  the  long  axis  of  the  body,  deviating 
from  the  latter  at  an  acute  angle.  The  instrument  should  be  held  in  the  direc- 
tion of  the  esophagus  before  it  is  passed  onward.  At  the  same  tirne  the  aboral 
end  of  the  esophagoscope  should  be  lifted  forward  by  the  finger  so  as  to  lift  the 
larynx  and  thus  overcome  the  pressure  exerted  in  a  backward  direction  by  the 
anterior  hyoid  muscles.  With  patients  in  whom  a  greater  degree  of  resistance 
is  encountered  at  the  entrance  to  the  esophagus  an  obturator  of  soft  rubber  is 
pushed  only  through  the  cervical  constriction  and  inunediately  withdrawn.  The 
arytenoids  are  passed  on  the  side  through  the  pyriform  sinuses. 

After  this  procedure,  the  esophagoscope  enters  readily.  It  is  on  accoimt  of 
the  difficulty  of  entering  the  esophagus  that  von  Mikulicz  and  Starck  have  in- 
sisted  upon  passing  an  esophagoscope  with  the  obturator  in  situ  until  after  the 
cervical  constriction  has  been  passed.  This  method  of  passing  an  esophagoscope 
is  a  blind  one;  as  Chevalier  Jackson  and  others  have  shown,  the  obturator  is 
unnecessary  and  its  lise  deprives  one  of  the  advantage  of  examining  the  cervical 
esophagus  progressively  from  above  downward.  It  is  sometimes  useful,  how- 
ever,  after  identifying  the  cervical  constriction  of  the  esophagus  to  pass  an 
obturator  just  within  this  orifice. 

After  passing  the  cervical  constriction,  the  discomfort  experienced  by  the 
patient  is  slight  and  further  progress  is  easy  in  the  normal  esophagus.  Its  wans 
fall  apart  as  the  end  of  the  instrument  progresses,  since  the  normal  intra- 
thoracic  esophagus  is  not  a  closed  tube  (Fig.  7).  As  the  level  of  the  aorta  and 
left  bronchus  is  reached,  a  definite  convex  prominence  produccd  by  these  stnic- 
tures  projects  from  the  anterior  wal].  The  oral  end  of  the  esophagoscope  must 
be  elevated  and  the  head  of  the  patient  flexed,  so  that  the  aboral  end  of  the 
esophagoscope  can  pass  around  the  arch  of  the  aorta  and  the  left  bronchus. 
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Aftcr  tliese  etructiires  are  passed,  the  head  of  tlie  p:iticiit  is  extendc(l  to  ita 
former  position  and  the  further  progress  o£  tbe  instrument  is  unobatmcted 
until  the  cardia  is  reached. 

Below  the  level  of  the  bronchus  the  lumen  of  the  esophagus  i  capaciouB ; 
its  wiill8  come  together  and  separate  regular]y  with  rcspiration.  The  eiib- 
broiiuhial  portion  of  the  eaophagua  curves  gently  forward,  this  curvature  in- 
crfiiaing  grcatly  at  the  caidia.  The  paasage  of  the  esophagus  iuto  the  stomach 
is  iiiarked  by  a  conaiderable  curvature  forward  and  to  the  left.  At  the  cardia 
the  second  constriction  is  met.  Furrovva  radiating  from  the  peripherv  meet  at 
a  ceiitrai  dimple  in  tlie  form  of  a  rosette  {Fig.  8),  The  resistance  encountered 
at  the  cardia  is  more  eaBily  overcome  than  that  at  the  entrance  to  the  eaopha- 


gus.  Upon  slight  preasure  fonvard,  the  central  dimple  dilates  into  a  hole,  \vhich 
in  tum  eniarges  and  contracta  witb  the  reapiratory  movements.  Tlie  constricted 
portion  of  the  esophagus  at  the  cardia  ia  aurroundcd  by  the  diaphragra,  and 
raeaaurea  from  2  to  3  cm.  in  length.  The  close  rclation  of  the  diapbragmatic 
portion  of  the  esophagus  to  the  aorta  causes  the  latter  to  impart  a  pulsation 
to  the  esophagoacope.  As  the  esophagoscope  paaaes  through  the  cardia  it 
emerges  into  the  stomach.  This  transition  from  the  eaophagua  to  the  stomach 
is  recognized  by  the  ehange  in  color  of  the  mucoiis  membrane.  The  color  of  the 
raucoua  membrane  of  tbe  normal  esophagua  is  pale  red,  whi]e  that  of  the  atom- 
ach  is  of  a  deeper  red  and  ia  tbrown  into  folda  (the  ruga;  of  the  atomach). 


THE  DIAGNOSIS  AND  TBEATMENT  OF  ESOPHAGEAL  LESIONS 
THROUGH  THE  ESOPHAGOSCOPE 

BBMION    CICATRICIAI.    STENOSIS 

£tiology. — Tbe  simplorit  esopbagcal  Icsion  i.s  a  licnii^n  atciiosis.     It  is  ratber 
ure  and  is  inost  uften  causcd  by  caiistic  alkalies  or  strong  acida  wbich  have  heen 
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8waIlowed  by  mistake.  Because  of  this  fact,  the  lesion  occurs  more  freguentlj 
among  children.  Cicatricial  stenosis  of  the  esopbagus  niay  result  after  a  bum 
or  a  wound  produced  by  a  foreign  body.  It  may  occur  after  typboid  or  diph- 
theritic  ulcerations,  or  may  follow  tertiary  8yphili8  of  the  esophagua.  Ghiisez 
bas  observed  only  one  čase  of  8yphili8  of  the  esophagu8.  Dowiiie,  on  the  other 
band,  believe8  it  to  be  fairly  common  and  frequently  overlooked. 

Of  110  case8  of  benign  stenosis  eollected  by  Lerehe,  and  reported  between 
the  years  1890  and  1910,  one  half  of  the  strictures  occurred  in  children  nnder 
10  year8  of  age.  The  majority  were  caused  by  caustics,  and  of  these  82  were 
causod  by  canstic  alkalies;  7  were  caused  by  strong  hydrochloric  acid;  6  were 
caused  by  sulphuric  acid ;  3  by  nitric  acid ;  2  by  mixed  acids ;  2  by  chlorid  of 
zine ;  and  2  by  ammonia.  He  further  states  that  of  100  cases  eollected  by  von 
Hacker  previous  to  1889,  approximately  the  same  proportions  of  causative 
agents  were  found.  In  this  list  no  mention  is  made  of  foreign  bodies.  A  num- 
ber  of  isolated  instances  have  occurred  in  which  benign  stenosis  of  the  esophagus 
bas  developed  from  ulceration  caused  by  long-retained  foreign  bodies. 

The  first  changes  which  result  from  drinking  a  caustic  are  those  of  acute 
inflammation.  These  subside,  and  no  further  ill  eifects  may  be  felt  for  a 
period  of  2  to  8  weeks.  At  the  expiration  of  this  time  a  8lowly  increasing 
dy8phagia  may  set  in.  If  untreated,  it  will  increase  until  it  becomes  absolute. 
Death  may  then  follow  from  inanition.  A  number  have  terminated  by  per- 
foration  or  from  intercurrent  disease  dependent  partly  on  the  dysphagia. 

Appearance  Through  the  Esophagoscope. — The  appearance  of  a  benign  ste- 
nosis, as  viewed  through  the  esophagoscope,  varies  niuch  with  the  age  of  the 
process  and  the  amount  of  infiltration  of  the  walls  of  the  esophagus.  In  some 
cases  the  esophagus  will  lead  to  the  stenosis  in  a  f unnel-like  form ;  in  others,  the 
lumen  of  the  esophagus  will  not  be  diminished  until  the  level  of  the  stenosis  is 
reached.  Varyiiig  amounts  of  scar  tissue  may  be  present  arid  aid  materially  in 
the  diagnosis.  In  some  cases  these  are  present  as  bands  stretching  across  the 
lumen;  in  others,  as  wide  streaks;  in  stili  others,  intermingled  with  redder, 
darker  areas,  producing  a  raottled  appearance.  Over  the  stenosed  area,  and 
frequently  in  the  esopliageal  walls  above  it,  the  mucous  membrane  is  pale  and 
atroplii(!.  1'he  lumen  of  the  stenosis  mav  be  eccentric,  particularly  in  the  aboral 
oxtremity  of  th(j  eH()j)hagus;  or  it  may  be  centrally  placed,  according  to  the 
degree  of  stenosis.  ^J'he  lumen  mav  be  partiallv  opened,  or  it  may  be  too  con- 
stricted  to  admit  a  fine  bougie  through  it.  If  the  stenosis  is  recent,  there  mav 
be  exudative  infiltrations  of  the  walls  and  failure  of  the  normal  movements  of 
the  esophagus.  Some  limitation  of  movement  is  generally  present  in  older 
strictures,  but  never  that  absolute  immobility  met  with  in  carcinoma. 

There  is  also  an  entire  lack  of  the  polvpoid  tumor  fonnation  usually  found 
in  cancer,  unless  fresh  ulceration  is  present,  when  small  granulomas,  which 
may  bleed  easilv,  mav  be  present.  It  is  usually  (luite  easy  to  differentiate  them 
from  cancer.  Folds  and  furrows  mav  exist  in  tlic  wal]s  of  the  stenosis,  which 
will  render  the  passage  of  the  somid  through  the  same  difficult.     Usually  the 
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valls  of  tbe  etenosis  are  perfeotl^  amooth  &nd  pale,  or  they  may  even  giisteii  in 
the  light  from  the  lamp  of  the  esophagoacope  (Fig.  9). 

Hortalitj  iritbont  EsopliagoBoopr. — How  death  maj  occur  in  anotber  man- 
ner,  and  the  leseons  to  be  learued  therefrom,  are  best  illustrated  by  von  Hacker's 
series  of  100  casea,  reported  before  tbe  daja  of  esophag08Copy.  Of  tbese  100 
cases,  25  died  as  a  result  of  attempted  dilatation  by  bougies.  In  nearly  al)  tbe 
eeophagUB  WB8  perforated.  In  2  cases  the  esophagus  was  pcrforated  by  a  for- 
eign  body,  eauaing  the  stenosis.  In  addition  to  tbese  25  patients,  22  othera  of 
the  seriea  of  100  casea  failed  to  be  relieved  and  died  aa  a  result  of  tbe  stenosis. 

Of  34  caaea  of  cicatricial  atricturea 
coming  to  autop8y  in  tbe  Pathological 
Institute  of  Vienna  from  1877  to  1886, 
death  wae  diie  in  10  cases  to  perfora- 
tioD  by  a  bougie;  and  in  6  other  cases 
to  perforation  of  an  iilcer  sitiiated  above 
the  atenosia.  The  remainder  of  the  34 
patients  died  of  inanition  or  tuberciilo- 
ais.  Tbe  auccess  of  aingle  dilatation  by 
blindlv  paBsing  bougies  witb  or  witbout 
gaatrotomy  niay  be  jndged  from  a  re- 
port  by  Asbnrst,  who  records  8  patients 
treated  in  this  manner.  In  ali  of  the 
8  patients  an  unaatisfactorv  oiitcome 
resulted.  The  paper  forcibly  illustrates 
tbe  nece8aity  for  more  accurate  and  radi- 
cftl  treatment. 

Traatment — Benign  atenosia  of  tbe  esophagus  is,  therefore,  a  aerioiia  con- 
dition,  progressing  steadily  and  fairly  rapid)y  to  death,  and  demanding  a 
form  of  treatment  suited  to  each  patient.  Tberapeutically,  the  patients  niay  be 
divided  into  3  classea: 

STBN08I3  EEQUIBING  DILATATION  ONLY. — First,  patients  with  beginning 
stenosis  or  thin  membranous  atricturea.  In  this  claas  come  ali  tbose  patients  in 
whom  dilatation  can  ea8ily  be  aceompliahed  by  bongies  or  graduated  olives.  In 
dcaling  with  patients  of  this  firat  class — and  certainly  with  ali  otbcrs — it  is  far 
aafer  to  practice  the  firat  dilatation  tbrougb  the  eaophagoscope. 

BTBN08I8  EECJUIBINO  INTEA-B80PHA0BAL  OPEBATIVE  PROCEDURE.— The 
second  claaa  of  patienta  are  thoae  with  whora  it  is  desirable  to  employ,  in  addi- 
tion to  aimple  forcible  dilatation,  some  means  for  directly  attacking  the  acar 
tissiie.  \Vhile  it  ia  imdouhtedly  true  that  perhaps  the  majority  of  patients  of 
this  claas  may  be  aiicceasfullj  treated  by  forcible  dilatation  alone,  yet  oven  in 
tbese  cases  recurrences  are  frequent.  and  repeated  atretching  is  neccs8ary  uniess 
some  intra-esophageal  operative  procedure  is  adopted  for  dealing  directly  with 
tbe  scar  tissue. 

The  operative  procedures  in  this  second  claaa  of  patienta  may  be  as  follows : 


440  ESOrirAGOSCOPY    AND    GASTROSCOPT 

(1)   intemal  esophagotomv,  and    (2)   intra-eaophagcal  electroljsiB.     Both   of 
theae  procedurea  have  given  exeellent  reatilts. 

Inteenal  EsopiiAooTOMv. — Intemal  eaopliagotomy  haa  been  successfullv 
praeticed  by  von  Hacker,  Guisez,  Sencert,  Jackson,  Starck,  and  Hill.  The 
technic  of  this  form  of  treatment,  however,  bae  been  best  defined  bv  Lerehe, 
who  has  devised  a  verv  aatisfaetorj  csophagotome  for  intemal  esopbapotomv 
(Fig.  13).  The  himen  leading  through  the  atricture  is  first  identified  tbrough 
tbe  esopbagoscope,  then  Bliglitly  dilated  by  paaBing  throiigh  it  as  many  of  the 
seriea  of  gradiiated  bouf^es  as  can  be  made  to  slip  throngh  ea8ily.  The  eso- 
phagotome  is  then  inaerted,  opened  up,  and  placed-in  aucb  a  manner  that  the 
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cutting  blade  will  divide  the  portion  of  the  strietiire  containing  the  targest 
amount  of  aear  tissue.  Figiire  10  represents  Lerche'a  esopliagotome.  The 
cutting  blade  of  this  instmment  is  so  arranged  that  the  tissues  will  be  divided 
to  a  depth  of  onlv  1  to  1.5  ram.  in  a  child,  and  2  to  3  mm.  in  an  adult.  After 
snch  a  division,  the  stricture  may  be  qiiickly  stretebed  to  admit  one  of  the 
iarger  bougies,  10  mm.,  at  least,  in  diameter,  After  an  interval  of  a  week 
to  10  days,  bougies  or  olives  should  be  passed  again,  and  perhaps  onee  again 
after  another  similar  interval.  While  it  stili  wil]  be  necessarv  for  the  patient 
to  remain  under  obseiration,  and  while  thia  method  of  treatment  may  not 
giiarantoe  a  permanent  eure,  yet  recnrrences  after  it  are  far  more  rare  than 
when  dilatation  alone  is  praeticed,  Lcrcbe  haa  roported  excellent  resnlta 
in  ali  of  .5  caaes  treated  by  this  means.  In  4  of  thesc  casea  the  atrictures  may  be 
aaid  to  have  belonared  to  the  impermeable  class. 

Another  form  of  internal  esophagotomv  ia  known  as  the  Abbc  string  method. 
It  wa9  devised  by  Dr.  Robert  Abbe  for  the  treatment  of  impassable  atrictures. 
The  method  eonsista  in  performing  gastrostomy,  through  the  opening  of  which, 
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with  the  air  of  a  filiform  bougie  wbich  is  passed  from  below  upward,  a  string  is 
drawn  upward  from  the  stomach  into  the  moiith.  By  pulling  the  string  back- 
ward  and  forward  the  strieture  may  be  sawed  through.  The  čase  which  Dr. 
Abbe  reported  wa8  very  successfully  treated  by  this  method. 

Petcrson  and  IIartwell  also  have  each  reported  a  patient  successf  ully  treated 
by  tbis  method. 

Intemal  esophagotomy  has  given  good  results;  nevertheless,  the  procedure 
is  not  devoid  of  danger,  and  for  this  reason  I  believe  that  it  is  desirable  to  con- 
sider  the  treatment  of  cicatricial  stenosis  of  the  esophagus  by  eleetrolysis.  In 
a  certain  class  of  patients  with  thick  indurative  stenoses  it  is  an  efficient  method 
of  treatment  and  not  aceompanied  by  certain  risks  incidental  to  internal 
e8ophagotomy.  There  can  be  no  doubt  that  electrolysis  produces  a  peculiarly 
beneficial  dissolving  effect  on  scar  tissue. 

Guisez  advocates  electroly8is  for  the  cure  of  cicatricial  stenosis  of  the 
esophagus  as  the  method  of  choice.  His  experience  in  the  treatment  of  esopha- 
geal  lesions  has  been  very  large  and  for  this  reason  alone  the  procedure  which 
he  advises  as  the  method  of  choice  deserves  serious  attention.  He  reports  34 
cases  treated  in  this  manner.  Of  thcse,  28  were  cured.  TJpon  9  of  the  patients 
a  ga8trostomy  had  been  performed.  The  majority  of  the  patients  suffered  from 
an  absohite  dy8phagia.  Five  of  them  were  infants.  Of  the  7  who  were  not 
cured,  1  wa8  improved;  and  in  1  čase  it  was  impossible  to  overcome  the  ob- 
struction.  Four  of  the  patients  died,  but  in  only  2  could  that  outcome  be  con- 
sidered  a  consequence  of  the  treatment. 

The  technic  of  the  electrolytic  treatment  of  benign  stenosis  of  the  esoph- 
agus is  as  follow8 :  The  esophagoscope  is  introduced  to  the  site  of  the  strieture 
and  the  orifice  of  the  canal  leading  through  the  strieture  is  sought  for.  When 
this  has  been  identified,  an  attempt  should  be  made  to  pass  a  small  olive  througli 
the  strieture.  In  many  cases  this  attempt  easily  succeeds  and  it  is  even  pos- 
sible  to  dilate  the  strieture  by  passing  several  larger  bougies  through  it.  In 
other  cases  only  a  small  filiform  bougie  will  pass  and  it  may  even  be  difficult 
to  looate  the  himen.  Frequently  attempts  to  dilate  the  strieture  will  fail,  or  if 
such  attempts  are  persisted  in  they  will  only  serve  to  stretch  the  esophagus  at 
the  site  of  the  stenosed  portion.  Some  initial  dilatation  up  to  at  least  6  or  8  F. 
is  usually  possible.  After  this  has  been  accomplished,  an  electrolytic  olive 
should  be  selected,  of  a  little  larger  size  than  will  just  slip  through  the  strieture. 
The  clectrolvtic  olive  is  of  pure  nickel  or  copper.  It  is  attached  to  the  negative 
pole  and  passed  to  the  strieture  until  it  engages  the  lumen.  A  current  of  10  to 
12  milliainperes  is  turnod  on  and  by  gentle  pressure  the  bougie  is  passed 
through  the  strieture.  Four  to  six  minutes  should  bo  occupied  by  this  process. 
After  the  olive  has  been  passed,  the  strieture  will  easily  yield  to  bougies  six  or 
seven  sizes  larger.  Guisez  is  firmly  convinced  that  electrolytic  dilatation  in 
this  manner  leads  to  absorption  of  scar  tissue  and  to  far  more  permanent  results. 
STENOSIS  BEQUJR1N0  GASTROSTOMT. — The  third  class  of  patients  com- 
prises  those  in  whoni  gastro8tomy  is  ncccssary.    Guisez  estimatcd  that  at  least 
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95  per  cent.  of  esophageal  steuoses  are  curable  withoiit  gastrostomj.  In  a  small 
proportion  of  patients  with  cicatricial  stenosis  it  is  irapossible  to  pasa  the 
smallest  filiform  through  the  strictiire,  even  with  the  aid  of  the  esophagoscope. 
In  this  emergency  gastrostomy  is  demanded.  Its  performanoe  diminishes  the 
muscular  spasm  about  the  stenosis  and  the  inflammatory  8welling  above  it.  The 
improvement  is  frequently  so  great  that  it  may  be  possible  to  pass  the  filiform 
f rom  above  after  the  ga8trostomy  has  been  performed.  If,  however,  this  eannot 
be  done,  it  is  often  possible  to  pass  it  from  below  upward.  Once  a  filiform  has 
been  passed,  a  beginning  dilatation  may  be  secured  by  passing  other  bougies 
upon  it  or  upon  a  thread  pulled  up  by  the  filifoi-m  bougie.  Coniplete  dilatation 
may  then  be  obtained  by  either  internal  esophagotomy  or  by  electroly8i8. 

Condusions. — The  consideration  of  the  treatment  of  benign  stenosis  of  the  esoph- 
agus  should  not  be  concluded  without  emphasizing  the  nece88ity  for  the  exerci8e  of 
the  greatest  čare  when  passing  bougies  through  a  cicatricial  stenosis.  Perforation  of 
the  esophagus  has  been  observed  by  me  on  two  occasions  when  I  knew  that  the  greatest 
čare  had  been  employed.  These  instances  have  been  so  impressive  that  I  feel  obliged 
to  express  the  belief  that  the  above  statistics  do  not  convey  a  true  idea  of  the  mortality 
resulting  from  attempts  to  stretch  a  benign  stenosis.  It  is  a  Tvise  precaution  to  start 
the  dilatation  upon  a  previously  8wallowed  thread  as  a  guide.  If  a  patient  eannot  at 
first  swallow  a  string,  he  may  be  able  to  do  so  after  a  ga8trostomy  or  through  the  gas- 
trostomy  opening  a  retrograde  passing  of  a  filiform  bougie  may  succeed.  In  the  event 
of  the  failure  of  these  procedures  the  future  may  demonstrate  the  wi8dom  of  attempt- 
ing  the  treatment  of  the  worst  forms  of  cicatricial  stenosis  by  expo8ing  the  site  of  the 
stenosis  through  a  thoracotomy  wound  before  proceeding  with  the  dilatation. 

OONGENITAL   STENOSIS 

Congenital  stenosis  of  the  esophagus  is  another  form  of  benign  stenosis  of 
considerable  interest  but  of  very  rare  occurrence.  According  to  Zeit,  its  exi8t- 
ence  depends  upon  abnormal  development  of  the  lateral  ridges  which,  growing 
inward,  separate  in  fetal  life  the  esophagus  from  the  trachea. 

The  following  classification  is  given  by  Griffhom: 

1.  Complete  lack  of  esophagus. 

2.  Complete  or  partial  closure  of  esophagus  at  a  variable  distance  from  teeth. 

3.  Dilatation  or  double  esophagus. 

4.  Abnormal  position  of  esophagus,  sitvs  inversiis. 

5.  Simple  communication  with  the  trachea. 

6.  Communication  of  trachea  with  an  esophagus  ending  blindly  below  level  of 
communication. 

The  last-named  is  the  most  common  variety.  I  have,  however,  seen  one  of 
class  K^o.  2.  There  was  not,  in  this  čase,  a  complete  closure  of  the  esophagus. 
A  pin-point  opening  was  discovered  in  the  lower  third,  which  barely  admitted  a 
filiform  bougie.  (See  Figure  11.)  Safe  dilatation  was  impossible.  Operative 
treatment — at  least  an  exploratory  thoracotomy — ^was  indicated,  but  consent 
for  such  a  procedure  was  not  obtained. 


-H 
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BENiaN  TUMOBS 

Benign  tumors  of  the  eeophagua  are  so  rare  that  they  will  always  be  classi- 
fied  as  medical  curioBities.  Mackenzie  reported  a  polvp  in  ISSl  (Medical 
Times  and  Gazetie  1881,  ii,  60)  Their  diagnoeis  with  the  esophagoacope 
is  a  simple  matter  if  their  preaence  is  suspected  eariv  enough  for  tlie  region 
of  the  esophagus  bejond  them  to  be  mapected      Usuallj,  however,  they  do  not 
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cause  syinptoms  uniess  they  obstniot  the  lumen.  Tii  tliis  čase  it  mav  be  iinpos- 
sible  to  differentiate  benign  tumora  of  tlie  esophagus  from  malignant  iiew 
growths,  exeept  bv  the  removal  of  a  flmall  pieoc  of  the  tumor  for  microscopical 
exatnin&tioii.  The  most  vahiahle  diagnnstic  feature  nf  henigii  tiimors,  which 
generall.v  belong  to  the  class  of  myomata,  is  their  pediineiilated  charapter.  If 
this  ia  clearlv  demoiistrable,  the  trne  natiire  of  the  growtli  mav  l)e  suspected 
and  the  who]e  tumor  may  be  snared  ofF. 

HAUONAHT   NEW   OB0WTHB 

By  far  the  most  freqncnt  of  the  esophageal  diseases  is  caneer,  and  caneer  of 
(he  esopbagiis  is  seidom  other  than  epithelionia.  Starek  has  collected  7  ex- 
nmplea  of  sarcoma  from  the  literature  and  described  2  himself.  Von  E'phen 
nddcd  4  others,  1  of  which  he  examined  with  the  esophagoseope.     Altliough  it 
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preseiited  the  appearance  of  a  phlegmonous  inflammation,  its  trne  character 
wa8  proved  by  the  iiiicroscopical  examination.  Von  llacker  reports  2  cases  of 
sarcoma  of  the  esophagus ;  of  1  of  these  he  made  a  diagnosis  by  a  biopsj.  He 
also  collected  21  cases  from  the  literature.  In  17  of  these  the  growth  wa8  in 
the  thoracic  portion.  The  tumor  was  hard  in  some  instances,  in  others  it  wa3 
soft.  In  one  of  his  own  cases  the  sarcoma  started  as  a  pedunculated  tumor, 
which  spread  rapidly,  prescnting,  as  it  increased  in  size,  a  nodular  ulcerated 
surface. 

The  occurrence  of  cancer  within  the  esophagus  forms  in  itself  a  sufficient 
reason  for  e8ophagoscopy.  Cancer  of  the  esophagus  can  be  recognized  in  its 
earliest  stages  only  by  esophagoscopy.  Every  esophagoscopist  sees  patients 
with  cancer  of  the  esophagus  who  have  been  allowed  to  go  without  a  diagnosis 
until  3  months  to  a  year  from  the  date  of  their  first  syniptom — in  other  words, 
just  as  long  as  they  would  tolerate  the  condition. 

Of  25  cases  of  epithelioma  of  the  esophagus  recently  examined  by  me,  only 
2  were  referred  for  examination  within  3  months  from  the  time  of  their  first 
svmptoms.  A  number  of  the  patients  were  not  examined  until  a  year  from  the 
date  of  their  first  symptoms.  The  accompanving  ilhistration  (Fig.  12)  shows 
an  epithelioma  of  the  esophagus  which  was  not  discovered  until  autopsy.  The 
diagnosis  before  death  was  empyema.  The  abscess  in  the  luug  due  to  perfora- 
tion  of  the  epithelioma  was  the  only  lesion  detected  before  death.  Kecentlv 
Cabbot  has  roported  the  diagnostic  errors  among  3,000  patients  coming  to 
autopsv.  In  this  contribution  the  mistakes  in  the  diagnosis  of  cancer  of  the 
esophagus  were  more  frequent  than  those  of  any  other  disease. 

Appearance  Through  the  Esophagoscope. — Every  patient  complaining  of 
esophageal  svmptoms  (particularlv  of  a  Httle  difiiculty  in  swallowing)  should 
be  advised  to  have  an  esophagoscopic  examination.  In  cases  of  esophageal 
cancer,  a  diagnosis  is  easily  possible  upon  the  appearance  alone.  The  appear- 
ance that  I  consider  most  characteristic  is  the  presence  of  one  or  more  polypoid, 
though  not  triily  pedunculated,  masses,  varying  from  the  size  of  a  small  pea  to  a 
walnut,  within  the  neighborhood  of  the  tumor.  These  masses  are  U8ually  deep 
red  in  color  and  bleed  upon  slight  provocation.  Often  thev  are  small,  and  form, 
so  to  speak,  oiitposts  of  the  main  body  of  the  tumor.  Aboral  to  them  is  the  real 
stenosis,  and  any  attempt  to  enter  the  same  is  accompanied  by  considerable 
hemorrhage.  Again  the  masses  are  merely  the  borders  of  a  cauliflower  ulcer, 
one  edge  of  which  alone  is  visible.  The  surface  of  these  masses,  and  often  the 
mucous  membrane  at  their  base,  is  ulcerated  and  covered  with  flakes  of  exudate, 
nccrotic  tiasue,  and  desquamated  cells.  Not  ali  cancers  present  this  appearance. 
At  times  the  esophagoscope  cannot  penetrate  to  the  real  ulcer ;  but  the  indura- 
tion  extends  upward,  beneath  an  apparentlv  healthv  mucous  membrane,  pro- 
ducing  a  stenosis  above  the  ulcerated  area.  Though  histologically  the  epithe- 
lium  in  this  class  of  cases  is  normal,  indication  of  the  infiltration  beneath  it  can 
be  detected  through  the  esophagoscope.  It  is  paler  than  the  normal  mucosa  of 
the  esophagus  and  often  is  not  entirely  smooth.     Its  surface  may  be  covered 
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with  small  pale  elevations  between  whieh  the  membrane  is  darker.  Thia  sur- 
face  is  unjiclding  aiid  bleeds  easi)y  as  the  end  of  the  esopbagoscope  or  a  sound 
is  presscd  iipoii  it.     (See  Fig,  13.) 


I  ml  1 1  rut  ion  is  a  foature  of  ali  caiiccra  iif  tlie  CMophagiis.     Tlie  wall8  in  the 
imuicdiato  ncighborhood  of  a  cancor  are  iiiimovabte.    Tlio  normal  rc3piratory 
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escursions  of  the  csophageat  wall8  are  entirely  abaent,  and  the  impulae  from 

the  aorta  is  usiially  missed.     The  summita  of  ali  the  small  elevationa  in  the 

carciiiornatoiis  area  are  pale  and  contrast  strongly  with  the  bleeding  or  inflamed 

base  aroiind  them  and  witb  the  usually  coDgested  miicous  membrane  in  the 
neighborbood.  The  tumors,  during  the 
various  stages  in  which  they  are  pre- 
sented  for  examination,  varj  much  in 
size  and  extent  and  in  their  manner  of 
spreading.  Almost  ali  possibilities  are 
present.  Thev  may  form  ring-like  con- 
strictions  with  much  stenosis,  although 
of  very  small  aize  themselves,  or  they 
mav  show  a  marked  tendency  to  spread 
over  a  long  distance  of  the  esophagus, 
deeplv  infiltrating  its  vvalla.  Here  and 
there  the  tumor  growth  breake  througb, 
giving  rise  to  small  elevations  or  papil- 
lomatouB  projections.  Another  clasa  in- ' 
filtrates  deeplv  without  much  superfi- 
cial  spreading.     U3nally  a  tumor  givea 

Bymptoms  before  the  wall  of  the  esophagus  is  penetrated,  and  the  tumor  bocomea 

adherent  to  the  aurronnding  structures. 

Starck  haa  described  variona  type8  of  appearanees  which,  in  general,  cor- 

reapond  fair]y  well  with  thoac  described  abovc. 
INFILTBATING  EPITHEUOMA. — In 

this  form  the  wall  is  deii3ely  iiifiltrated, 

rigid,  Hiid  iinmovablc.     It  miiy  not  be 

posaible  to  get  down  to  the  growth  itself 

with  the  csopliagortcope.     The  iimcous 

membrane  over  the  grnwth   is  uaually 

pale,  aiiemic,  and  mav  cven  be  smooth. 

There  is  aliaolute  losa  of  ali  movement 

)f  the  esi>pha);n8  during  rejipiratiou  and 

to   the   inipact   of    instninients   passed 

throiigh    the    esophagoaeope.      Fig.    13 

illuatrates  the  condition  often  found. 
ULCERATED      C  A  N  C  E  R. — JI  a  n  y 

grovvths  are  charaeterized  by  a  atrong 

tendeiicv  to  bleed  and  by  much  simple 

ulceration  of  the  infiltrated  mueoua  membrane  surnmnding  the  tumor.     The 

ulcer  id  almost  alway8  associated   with  more   or  less   uecrotie,   foul-amelling 

slough,     (See  Fig.  14.) 

P0LYI'0ID  TVPE. — A  third  type  might  be  temicd  tlio  polypoid  type.     It  is 

the  "wandstiiudige"  tumor  of  Starck,     In  this  type  there  ia  a  progreasive  in- 
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volvement  of  tbe  valls  of  the  esophagus,  with  the  superficial  spreadiiig  charac- 
terized  by  polypoid  tiunora  of  varying  sizea  which  represent  the  oiitcropping  of 
the  extenaionB  of  the  tumor.  The  individual  tiimora  inay  be  smooth  aa  a  grape 
upon  their  surface,  or  as  tmeven  aa  a  raspberrj-.  They  oftcn  appear  peduncu- 
lated,  but  really  are  Dot  so.  A  cloaer  exainination  of  their  basea  ahow8  them  to 
be  connected  by  broad  attacbmenta  with  other  masacs  beIow  them.  Tbese 
tumors  may  occupv  oiily  one  portion  of  the  circumference  of  the  esophagus. 
The  lumen  of  tbe  latter  ia  pushed  to 
one  Bide  and  appeara  aa  a  crack  or 
creacentic  slit.  This  is  e8pecially  the 
čase  in  the  younge8t  growtba.  Fig.  15 
we11  illustratea  the  appearances  often 
preaent. 

BINO-LIKE  8TEN08T8. — Tlie  laat 
form  ie  the  ring-like  atpnoaia.  In  thia 
form  the  tumor  seems  to  be  of  8low 
growth  and  involves  oniv  a  shnrt  lengtb, 
2  to  3  cm.,  of  the  esophagus.  It  is  cir- 
cularlj  disposed  and  soon  prodiices  a 
stenosis.  This  type  resombles  in  some 
respecta  the  benign  stenoses.  It  is  usu- 
ally  poaaihle  to  make  out  the  ulcera- 
tion  or  a  peculiar  uneven  nodiilar  char- 
acter    to    tbe    surface    which    suggesta 

cancer.     Tissue  reraoved  from  tbe  surface  8how8  cancer  upon  microacopical 
exaniination. 

Starck,  von  Mikulicz,  and  others  have  commented  upon  the  difficulty  of 
diagnosing  cancer  of  tbe  cervical  portion  of  the  esopbagua.  I  have  not  experi- 
enced  thia  difiioiiIty,  although  I  have  had  opportunity  to  esamine  a  considerable 
number  of  cases.  I  believe  that  tbe  exp1anation  Hes  in  tbe  use  of  the  obturator 
while  introducing  tbe  esopbagoscope.  Von  Mikulicz  on  one  occasion  perforated 
an  esophagUB  in  the  attempt  to  introduce  an  esopbagoscope  with  tbe  aid  of  an 
obturator.  An  experience  of  this  character  demonstrates  the  wisdom  of  inepect- 
ing  everv  portion  of  tbe  esophagus  traversed  by  tbe  esopbagoscope. 

8BC0KDART  QK0WTH8, — It  miiat  not  be  forgotten  that  many  new  growtba 
of  the  Iower  extrcmity  of  the  esophagus  are  really  gastric  tumors  which  bave 
involved  the  esophagus  aecondarily.  The  microscopical  exaniination  of  tbese 
tumors  wi]]  Bhow  carcinoma  and  not  epithetioma.  In  auch  inatancea  ve  are 
dealing  witb  a  much  more  extenaive  grovtb  than  might  be  expected  from 
similar  appearances  presented  by  tumors  which  are  primary  witbin  the 
esophagus.  In  general,  tbese  tumors  present  the  same  characteristics,  wben 
viewed  tbrougb  the  esopbagoscope,  as  the  primary  esophageal  epitheliomata. 
Treatment. — The  treatment  of  eaopbageal  cancera  throngh  the  esophagoacope 
offera  little  for  discussion,  aside  from  tbe  possibiHties  of  afFecting  them  favor- 
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ably  with  radium.  Unquestionab]y,  dilating  the  strictiired  area  througli  tbe 
esophagoscope  will  diminish  the  dysphagia  and  add  materially  to  tlie  patient's 
comfort  for  inany  week8.  I  have  been  surprised  to  find  that  manj  patients 
have  been  greatly  relieved  in  this  particular  by  the  esophagoseopic  exaniination 
alone,  although  no  particular  pains  were  taken  to  dilate  the  stricture.  Tbe  pass- 
ing  of  an  esophagoscope  merely  down  to  a  malignant  stricture  will  often  givc 
relief  from  dysphagia  for  week8.  It  is  of  the  utmost  importance  to  avoid  for- 
cible  eflforts  in  dilating  malignant  strictures.  Gentle  efforts  are  ali  that  are 
required  to  aflford  the  majority  of  patients  relief  and  there  is  serious  danger  of 
splitting  the  esophagus  in  the  use  of  greater  force. 

Permanent  intubation  bas  not  offered  any  advantages.    The  intubatioii  tubo 
easily  becomes  displaeed  or  occluded. 

RADIUM  TBEATMENT. — The  treatment  of  inoperable  cancer  by  radium 
offers  some  promise  for  the  future.  At  the  present  tirne  the  responsibilitv  of 
its  use  in  čase  of  operable  growths  should  be  shared  by  the  patient.  Even 
though  operations  for  cancer  of  the  esophagus  are  accompanied  with  such  grave 
risks,  no  form  of  operable  cancer  should  be  treated  by  radium  in  preference 
to  resection  unless  it  is  understood  by  the  patient  that  success  by  such  treatment 
is  problematical. 

Although  no  guarantee  of  success  can  accompany  the  use  of  radium,  much 
encouragement  comes  from  the  reports  of  such  experiences  as  those  of  Hill  and 
Guisez,  which  cannot  be  ignored  as  unimportant.  Esophageal  cancers  almost 
always  give  8ymptom8  before  metastases  have  occurred.  ^Iy  experiences  have 
convinced  me  that  radium  will  cure  early  malignant  new  growths.  If  the 
radium-  is  to  accomplish  any  good,  however,  it  is  necessary  to  apply  it  in  suf- 
ficient  dosage  and  properly  filtered.  The  patient  which  Hill  bas  reported  was 
treated  with  50  mg.  of  pure  radium  bromid  for  13  hours,  and,  2  months  later, 
for  21  hours.  Following  this  treatment,  there  was  a  progressive  improvement 
until  swaIlowing  became  normal.  A  subsequent  esophagoseopic  examination 
demonstrated  an  entire  absence  of  any  lesion  of  the  esophagus.  The  diagnosis 
in  this  čase  had  been  established,  before  the  treatment  had  been  undcrtaken, 
by  an  esophagoseopic  examination  and  microscopical  section  of  a  bit  of 
tissue  removed  at  this  time.  The  growth  was  situated  28  cm.  from  the  teeth. 
There  had  been  increasing  dysphagia  and  odjTiophagia  for  the  preceding  C 
months. 

Guisez  reports  26  cases  of  cancer  of  the  esophagus  treated  by  radium  during 
the  past  4  years.  He  believes  that  the  slowly  growing,  less  ulcerated  forms  are 
verv  susceptible  to  this  method.  Ile  publishes  the  details  of  3  patients  in  whora 
tlie  improvement  was  very  remarkable.  Ile  ušes  5  cg.  of  radium  inclosed  in  a 
silver  capsule  and  applies  this  interruptedlv  for  a  total  radiation  period  of  30 
hours,  divided  into  pcriods  varving  from  a  quarter  of  an  hour  to  several  hours' 
(luration.  In  appropriate  cases  there  bas  been  a  rapid  restoration  of  the  lumen 
of  the  esophagus. 

Lauper  reports  an  apparent  cure  of  a  patient  in  whom  the  diagnosis  \vas 
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confirmed  by  microscopical  diagnosis.    He  applied  only  3  mg.  of  a  preparation 
of  500,000  activity  for  f rom  8  to  45  minutes  3  times  weekly. 

In  mj  experience,  the  most  important  factor  in  success  is  the  knowiedge  of 
wbat  constitntes  the  correct  therapeutic  dose  of  the  preparation  used. 

DIVEBTIOaiA 

The  esophagoseope  has  not  the  same  field  of  usefulness  in  the  diagnosis  of 
diverticula  as  in  the  diagnosis  of  other  intra-esophageal  lesions.  While  there  is 
no  lesion  of  the  esophagus  whose  natnre  it  is  more  important  to  appreciate  cor- 
rectly  than  diverticula,  yet  other  methods  of  diagnosis  are  more  convenient  than 
esophagoscopy.  Particularly  is  this  true  of  sounding  by  the  Plummer  method 
and  of  the  X-ray  diagnosis.  The  shadows  of  diverticula  usually  come  out  with 
great  cleamess. 

Two  kinds  of  diverticula  present  themselves  for  consideration :  the  pulsation 
diverticula  and  the  traction  diverticula. 

Pnlsation  Diverticula. — The  pulsation  diverticula  almost  invariably  open 
into  the  esophagus  at  the  junction  of  the  pharynx  and  esophagus.  The  esophago- 
seope usually  will  enter  the  diverticulum.  Beneath  the  opening  into  the  latter 
is  a  valve-like  protrusion,  generallv  opposite  the  cricoid  cartilage,  which  facili- 
tates  the  entrance  of  the  esophagoseope  into  the  diverticulum.  The  opening 
into  the  diverticulum  is,  as  a  rule,  wide,  but  sometimes  it  is  contracted  and 
preaents  an  appearance,  somewhat  like  the  anus ;  at  other  times  it  is  cleft-like. 
The  esophagoseope  passes  through  this  opening  and  comes  to  the  bottom  of  the 
sac.  It  here  meets  an  impassable  obstruction  which  gives  no  indication  of  the 
further  extension  of  the  esophagus.  Often  the  mucous  membrane  at  the  bottom 
of  a  diverticulum  is  much  eroded  and  inflamed.  It  is  not  unusual  to  see  folds 
of  the  mucous  membrane  within  the  sac.  The  normal  respiratory  movements 
of  the  esophageal  wall  are  absent. 

If,  now,  the  esophagoseope  is  withdrawn  and  its  distal  end  direeted  well 
forward,  the  lips  dividing  the  diverticulum  from  the  esophagus  proper  will 
suddenly  slip  across  the  opening  of  the  instrument.  It  may  be  impossible  to 
pass  the  esophagoseope  in  front  of  the  lip  and  down  the  true  esophagus.  In 
about  half  of  the  cases  this  forward  insertion  cannot  be  accomplished,  sinee  the 
entrance  to  the  esophagus  may  be  concealed.  In  other  cases  it  is  possible  to 
see  the  partition  between  the  esophagus  and  the  diverticulum,  though  it  is  not 
possible  to  pass  the  esophagoseope  in  front  of  it.  Very  often  the  opening  into 
the  esophagus  is  revealed  by  the  bubbling  up  of  aspirated  air  and  the  vomiting 
or  regurgitation  of  small  amounts  of  fluid.  The  difficulty  of  entering  the 
esophagus  seems  to  be  in  proportion  to  the  size  of  the  diverticulum. 

Whatever  the  method  of  diagnosis,  the  recognition  of  diverticula  is,  in 
general,  more  difficult  during  the  early  period  of  their  development.  In  these 
cases  the  diverticulum  is  simplv  a  hernial  protrusion  of  the  pharyngeal  wall. 
XJsually  the  septum  between  the  diverticulum  and  the  esophagus  is  pronounced 

80B 
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and  in  early  cases  can  easilj  be  seen  by  the  aid  of  the  esophagoscope,  though 
occasionally  there  is  difficulty  in  distinguishing  it  from  a  simple  fold  of  mucous 
membrane.  If  the  esophagoseope  can  be  introdnced  into  a  pocket,  the  distal 
wall  of  which  fails  to  fall  away  eontinuou8ly  from  the  instrument  and  also 
fails  to  8how  a  dimple-like  lumen,  we  are  dealing  with  a  diverticulum.  The 
color  of  the  mucous  membrane  of  the  sac  is,  also,  much  darker  or  more  bluish 
red  than  that  of  the  normal  pharyngeal  wall8. 

Attempts  to  treat  diverticula  through  the  esophagus  by  stretching  the  upper 
border  of  the  threshold  of  the  diverticulum  downward  are  not  recommended. 
Though  this  plan  of  treatment  may  be  accomplished  readilv  in  early  lesions, 
there  are  few  patients  for  whom  surgical  treatment  is  not  more  appropriate. 

Traction  Diverticula. — Diverticula  originating  below  the  entrance  to  the 
esophagus  (thoracic  esophageal  traction  diverticula)  are  much  rarer  than  the 
pharyngo-esophageal,  the  typical  Zenker's,  diverticula.  The  former  spring  from 
any  portion  of  the  circumference  of  the  esophagus,  though  they  more  fre- 
quently  grow  from  the  anterior  wall.  Diverticula  of  this  variety,  examined  bv 
the  esophagoseope,  have  been  described  by  Kelling,  Landauer,  and  Rosenheim. 
These  diverticula  probably  start  as  traction  diverticula. 

The  vast  majority  of  the  thoracic  traction  diverticula  are  of  small  size  and 
cause  no  symptoms ;  they  are  found  only  accidentally  or  at  autop8y.  Occasion- 
ally,  however,  they  are  of  large  size.  One  has  been  described  by  Kelling  as 
reaching  to  the  cardia  and  possessing  a  capacity  of  300  c.  c,  and  that  describeil 
by  Landauer  possessed  a  depth  of  40  cm.  from  the  teeth.  That  of  Rosenheim 
wa8  3  cm.  deep  from  its  slit-like  opening,  which  was  37  cm.  from  the  teetli. 
It  produced  dysphagia.  In  this  variety  of  diverticulum  an  attempt  may  be 
made  to  treat  the  condition  through  the  esophagoseope  by  breaking  down  the 
partition  wall  between  the  esophagus  and  the  diverticulum.  A  clamp  made 
in  such  a  manner  that  it  could  be  put  upon  the  wall  and  left  in  situ  until  it  had 
caused  necrosis  could  be  tried  in  these  cases. 

DILATATI0N8  OF  THE  ESOPHAOUS 

Dilatation  of  the  esophagus  is  caused  by  a  varietv  of  lesions  which  are  usu- 
ally  the  result  of  obstruction.  They  complicate  cancer  and  benign  stenosis. 
The  most  interesting  form  of  difTuse  dilatation  of  the  esophagus  is  one  which 
may  be  accompanied  with  no  demonstrable  anatomical  lesion  and  which  is  gen- 
erally  attributed  to  spasmodic  contractlon  of  the  esophagus.  Stenosis  of  the 
esophagus  of  a  spastic  character  may  occur  either  at  the  entrance  of  the  esoph- 
agus or  at  the  level  of  the  aortic  and  bronchial  constriction  of  the  esophagus 
or  at  its  lower  extremitv.  A  number  of  cases  have  been  described  as  located  at 
the  cervical  constriction  of  the  esophagus,  and  they  are  not  so  rare  as  might  be 
expected.  I  have  seen  at  least  2  cases,  the  appearance  of  1  of  which  is  illus- 
trated  in  Figure  16.  It  8hows  merelv  a  convergence  of  the  esophageal  folds  to 
one  central  dimple.    The  condition  and  its  esophagoscopic  appearances  differ  in 
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no  mauuer  frora  the  appoarance  of  the  iiorraallv  closed  esophagiis.     After  the 

application  of  cocain,  the  obstructioii  jields  refldil_y  to  preasure  of  the  esophago- 

scope — 80  readilj,  indeed,  that, 

were  it  not  for  the  siiinptoma- 

tologv  of  tlie  čase,  doiibt  might 

exi8t  as  to  the  trne  nature  of 

the  patient'3  complaint.     As  in 

benign    atenoais.    no    scara    are 

p  resen  t    in    the    rancons   mem- 
brane of  the  esophagiis, 

Cardioapasm. — The  cardia  in 

bv  far  the  most  freqnenl  Inca- 

tion  for  spasm  of  the  esophafnis. 

Occnrrinii  in  this  location,  lh'> 

condition  bas  received  the  name 

of  cardiospasm.      It   is  accom- 

panied  bv  a  typical  avmptoma- 

tnlopv  and  bv  a  ditfiiae  dilata- 

tinn  of  the  wliolo  organ, 

APPEARANCE  THROUGH  THE 

ESOPHAGOSCOPE.  —  Esainined 

by  the  esophagoscope,  the  inerease  in  the  size  of  the  liimen  becoraes  readily  ap- 

parent.     Instead  of  coming  together  with  reapiration  concentricnllv  in  front 

of  the  esopha{r"s''npe,  its  ivalls  flap  looeel^v  together  at  each  espiration,  ahnost 
like  the  two  sails  of  a  vesael,  (See  Fig. 
17.)  Often  BOnic  difficiiltv  is  encoiin- 
tered  in  obtaiuing  a  good  view  of  the 
esophapeal  walls.  At  one  moment  they 
are  widely  scparated  froni  the  end  of 
tho  C3ophagoscoi)c,  and  the  next  minute 
one  wall  or  the  other  elosea  over  the  end 
of  the  tube.  When  separated,  the  end 
of  the  eaophagoacope  appe^irs  to  he  in 
the  center  of  a  dark  hnllow  cavitv. 
Often  there  is  evidence  of  intlammation 
of  the  mueoua  membrane.  The  eaoph- 
agoacope finda  the  bottoni  of  the  eaoph- 
agris  with  snrpriaing  eaae ;  thon  the  eud 
of  the  instniment  ia  bnried  in  flnid  and 
the   lamp  appeara   estingnished.      The 

amount  of  fluid  contenta,  even  though  no  food  has  been  taken  for  some  time,  ia 

8urpriaingly  great.     It  is,  however,  eaaily  anoked  out.     It  is  then  seen  that  the 

end  of  the  esophagoscope  ia  within  a  fair]y  large  cavity,  in  which  a  aearch  muat 

be  made  for  the  cardiac  orifice.     \Vhen  this  is  located,  it  preaents  mnch  the  ap- 
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pearance  of  the  normal  cardiac  orifice,  and  usually  jields  readilj  to  preasure, 
80  that  it  often  seems  that  no  obstniction  at  ali  conld  be  present.  The  orifioe, 
in  the  vast  majoritj  of  cases,  is  readily  dilated,  but  this  dilatation  does  not 
always  effect  a  cure,  because  the  esophagus  above  has  bcen  dilated  so  that  it 
fonns  a  sac,  the  floor  of  which  is  on  a  lower  level  than  the  opening  into  the 


Fiu.  IK. — Inbtrumsnt  roR  Dilatino  a  Stenosis  of  the  Esophagus  Dub  to  Gaboiospasm. 


Htoniach ;  ('X)n8equently,  when  the  sac  becomes  distended  with  fluid,  the  wall  of 
the  HHc  intorvcning  between  the  sac  and  the  cardiac  orifice  closes  the  latter, 
actin^  Hko  a  valvc — thus  little  or  no  flnid  oan  be  forced  throngh.  Dy8phagia 
is  ono  of  the  most  iniportant  and  constant  avniptoms  of  cardiospasm. 

Those  caso«  hear  a  great  siniilaritv  to  niali^ant  diseases,  though  they  differ 
in  that  thov  nsiiallv  run  a  nnich  alower  conrse.  The  esophagoscopic  examina- 
tion  is  of  the  groatost  iniportanco  in  arriving  at  a  diagnosis.  But  for  its  aid,  one 
could  not  in  nianv  inatancos  diiTorontiate  cardiospasm  from  canoer.  Fiirther- 
moro,  through  t\w  (»s()j)lnip)sc()j)(»,  vcrv  auccossful  treatment  may  be  carried  out 

TRKATMKNT  HY  DIIiATATlON. — Manv  patients  mav  be  cured  by  simple 
dihitation.  For  this  j)urj)oso  tho  instrument  dosigncd  bv  T^rche  offers  a  simple 
but  efTectivc  mcthod.  I  havc  hiul  if  moditied  and  made  in  2  sizes,  both  larger 
than  the  original  (  Fig.  IS).  Of  thcso  sizes,  one  will  stretch  the  cardia,  so  that 
it  measuros  S  cm.  in  circumfcrc»ncc;  and  the  othor,  12  cm.  in  circumference. 
With  this  instrument  it  is  j>ossil)h»  to  stretch  the  cardia  under  sight  of  the  eye. 
In  my  experience,  one  such  stretching  has  often  accomplished  a  cure.  One 
patient  who  had  Immmi  unsuccessfnllv  treated  hv  repeated  attempts  at  hvdrostatic 
dilatation  ohtained  a  satisfactorv  result  after  dilatation  with  this  instrument 
It  has  now  Immmi  (Iefinit(»ly  estahlished  hy  the  experience  of  many  observers 
that  forcible  dilatation  of  the  cardia  \vill  accomplish  a  cure  of  cardiospasm. 
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The  largest  series  of  cases  is  reported  by  Pluminer.    llis  method  is  as  f ol]ow8 : 
A  gum  elastic  catheter,  around  which  is  tied  a  nibber  bag  covered  with  silk, 
is  passed  through  the  cardia.     (The  silk  bag  measures  10  cm.  long,  by  20  to  40 
mm.  in  diameter.)    The  rubber  bag  is  now  dilated  by  allowing  water  to  run  into 
it  at  a  pressure  not  exceeding  500  mm.  of  TIg.    A  water  eolumn  5  to  6  feet  high 
is  siifficient.    In  one  of  Plummer's  cases  the  esophagiis  was  ruptnred  by  a  pres- 
sure of  720  mm.  of  lig.    Many  cases  are  pcrmaiiently  cured  by  a  pressure  of 
oiily  50  to  100  mm.  of  lig.    The  majority  of  the  patients  whom  Plummer  has 
treated  have  been  permanently  relieved  by  1  treatment,  although  some  of  his 
patients  needed  5  treatments  and  two  needed  7  and  11  respectively.     The  in- 
tervals  between  the  treatments  have  usually  been  from  3  to  4  days.    The  patient 
is  discharged  cured  if  the  esophagus  remains  free  of  food  remnants  at  the  end 
of  10  day8.    In  29  of  Plummer's  first  series  of  30  patients  there  have  been  no 
recurrences,  and  the  immediate  results  have  been  striking,  the  patients  begin- 
ning  to  eat  with  perfect  comfort.     In  1912  Plummer  reported  a  series  of  91 
cases;  of  these,  73  were  permanently  cured  of  dy8phagia;  11  were  incompletely 
cured.    Five  patients  died,  2  from  pneumonia,  1  from  tuberculosis,  1  from  an 
unknown  cause,  and  1  from  rupture  of  the  esophagus.    Of  the  cured  patients,  3 
have  been  well  from  6  to  7  years ;  12  from  5  to  6  year8 ;  9  from  4  to  5  years ;  1 3 
from  2  to  3  years;  12  for  1  year;  10  for  less  than  1  year. 

Of  very  great  assistance  in  passing  the  dilator  is  the  dilatatlon  of  the  sphinc- 
ter  by  bougies  until  it  can  be  made  to  take  the  Plummer  instrument.  Nothing, 
however,  could  be  more  dangerous  than  to  pass  these  bougies  blindly.  They 
should  alway8  be  passed  upon  a  thread  which  has  been  swa]lowed  previously. 
The  technic  is  as  follows:  Three  yards  of  No.  6  strong  silk,  6  yard8  long,  is 
8wallowed  one  day,  and  the  remaining  3  yards  the  next  morning.  Enough  of 
this  thread  passes  into  the  intestines  to  make  it  possible  to  draw  taut  the  portion 
passing  through  the  esophagus.  Upon  this  are  passed  the  drilled  olives,  screwed 
to  a  flexible  metal  staff.  By  beginning  with  small  sizes,  and  then  passing  in- 
crea8ingly  larger  sizes,  a  considerable  degree  of  dilatation  may  be  accomplished. 
This  initial  dilatation  can  be  carried  further  with  either  the  special  stretcher 
mentioned  or  with  Plummer's  dilating  rubber  bag. 

Von  Mikulicz  was  the  first  to  permanently  cure  a  patient  with  an  intractable 
cardiospasm  by  dilatation  of  the  cardiac  sphincter.  This  was  accomplished  by 
the  fingers  through  a  ga8trostomy  opening,  as  has  been  already  mentioned.  The 
accumulated  experience  of  various  surgeons  since  that  time  has  fumished 
abundant  evidence  that  forcible  dilatation  by  instruments  passed  through  the 
mouth  will  accomplish  a  cure.  Thus,  Guisez  has  cured  ali  of  12  patients  bv 
dilatation  with  the  Gottstein  balloon  dilator.  This  dilator  is  very  similar  to 
Plummer^s,  consisting  of  a  silk  bag  inclosed  between  2  rubber  bags,  the  external 
rubber  bag  being  merely  a  cover. 

Jiingerich  reports  good  results  in  4  to  6  cases. 

Hcyrov8ky  reports  1  čase  by  the  von  Mikulicz  method  of  "soundinj?  without  end," 
folloved  by  dilatation  with  a  Gottstein  balloon. 
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Best  reports  success  by  stretching  upon  the  Gottstein  balloon. 

Starck  states  that  success  is  assured  by  a  dilatation  of  the  cardia  twice  a  week. 

M^er  bas  reported  10  cases,  of  wbich  4  of  the  6  who  submitted  to  treatment  ob- 
tained  a  very  satisfactoij  result.  The  2  othere  were  partially  relieved.  Of  the  4 
patients  who  refused  treatment,  2  died  of  inanition. 

Einhom's  experience  in  1  patient  treated  with  dilatation  bas  been  equally  suc- 
cessful. 

Huber  reports  2  patients  treated  successfuUj  by  passing  bou^ies,  corabined  with 
very  careful  dietetic  treatment. 

Albu  also  reports  1  čase  cured  by  sjstematic  dilatation. 

Adams  reports  the  occurrence  of  cardiospasm  in  a  child  of  6  nionths,  temporarilj 
cured  by  the  passage  of  bougies. 

DIETETIC  TBEATMENT. — The  dietetic  treatment  of  cardiospasm  is  by  no 
means  unimportant.  Every  precaution  should  be  taken  not  to  allow  the  esoph- 
agus  to  become  overdistended  or  to  increase  the  size  of  the  sac-like  dilatation 
above  the  diaphragm.  Food  should  be  taken  in  small  quantities  and  we]l  masti- 
eated  if  it  is  not  in  a  soft  condition.  Large  qiiantities  of  food  or  water  shoiilrj 
not  be  taken  at  any  one  tirne. 

Janczurowicz  describes  3  patients  cured  by  dietetic  treatment  alone.  In 
the  same  article  there  is  a  very  complete  reference  to  the  literature  of  cardio 
spasm. 

Brailowskaja  also  emphasized  the  importance  of  careful  dietetic  treatment 
and  lavage. 

OPERATIVE  TREATMENT. — Operative  treatment  has  occasionallj  been  rec- 
ommended  and  tried  for  the  most  resistant  cases  of  cardiospasm.  This  treat- 
ment has  included  thoracotomy  and  plication  of  the  esophagus. 

Meyer  and  Humpel  have  suggested  resection  of  the  cardia. 

JafiPe  attempted  to  exci8e  a  longitudinal  strip  from  the  esophagus. 

Gottstein  recommended  extramucous-cardiopla8ty. 

Wendel  accomplished  this  operation  with  complete  success. 

Reisinger,  after  making  a  preliminary  gastro8tomy,  has  succeeded  in  plicating  the 
esophagus  through  the  posterior  mediastinum  of  the  right  side,  after  the  method  of 
approach  of  Eehn,  Nasiloif,  and  Bryant. 


INFLAMliATION  AND  ULCEEATION   OF   THE   ESOPHAOUS 

Simple  Inflanunation. — Acute  inflammation  of  the  esophagus  frequently  fol- 
low8  the  swallowing  of  caustic  alkalies  or  acids,  etc.  It  is  sometimes  foimd  in 
connection  with  acute  infectious  diseases,  especially  diphtheria.  These  cases 
should  never  be  examined  with  the  esophagoscope.  Localized  areas  of  acute, 
subacute,  and  chronic  inflammation  of  the  esophagus  may  be  associated  with 
the  lodgment  within  or  passage  of  foreign  bodies  through  the  esophagus.  Cancer 
of  the  stomach  or  esophagus  may  also  be  accompanied  with  esophagitis.  Diain- 
tegration  of  food  within  a  dilated  esophagus  or  within  the  sac  of  a  diverticulum 
may  cause  subacute  or  chronic  inflammation  of  the  esophagus.    Of  more  interesi 
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than  these  inflammations,  however,  is  the  occurrence  of  a  peptic  ulcer  or  a 
sjphilitic  ulcer,  or  tuberculoais  or  actinoinycosis  of  the  esophagus.  The  possi- 
bility  of  the  existence  of  any  of  these  lesions  must  alway8  be  borne  in  mind. 

Peptic  TTloers. — Peptic  ulcers  in  the  esophagits  are  rare,  although  f  requent 
enough  to  warrant  careful  8tndy.  They  present  aH  the  characteristics  of  simple 
ulcerations.  They  ii8iially  occur  bfelow  the  hiatus  of  the  esophagus  and  not 
infrequently  are  associated  with  hyperacidity  and  probably  depend  in  a  meas- 
ure  Tipon  the  invasion  of  the  lower  end  of  the  esophagus  by  the  acid  contents  of 
the  stomach.  They  may  also  be  associated  with  ulceration  of  the  stomach. 
Single  ulcerations  of  the  esophagus  may  also  be  caused  by  typhoid  fever.  The 
true  nature  of  these  single  ulcers  is  not  always  easy  to  determine. 

Gottstein  has  reported  2  patients  with  peptic  ulcers  of  the  esophagus,  and  Starck  1. 

Guispz  and  Abrand  report  9  patients  who  had  peptic  ulcers  of  the  esophagus;  of 
these,  7  were  women  and  2  were  men.  In  1  of  the  patients,  the  esophagoscopic  appear- 
ances  revealed  an  ulcer  4  to  6  mm.  by  8  to  10  mm.,  with  a  pale  areola  in  which,  how- 
ever,  visible  vessels  were  present.  The  ulcer  wa8  not  deep;  the  base  was  granular  and 
of  only  a  8lightly  darker  color  than  the  area  around.  The  sjmptoms  of  this  condition 
clo8ely  resemble  those  of  gastric  ulcer. 

Miller,  Sencert,  Wat8on,  and  Broca,  ali  report  perforations  of  the  esophagus  from 
peptic  ulceration.    Kappis  and  Cantieri  report  other  cases. 

Syphilitic  TJlceration. — Syphilitic  ulceration  in  the  esophagus  is  very  rare.  Gott- 
stein has  reported  1  čase,  and  Guisez,  2  cases.  Out  of  5,000  tertiary  lesions  Foumier 
has  found  only  4  in  the  esophagus.  Starck  considers  that  syphili8  of  the  esophagus  is 
exceptionally  rare.  Downie  and  Jackson,  on  the  contrary,  believe  that  it  is  much  more 
frequent  than  is  commonly  supposed.  Ghevalier  Jackson  also  states  that  it  is  fre- 
quently  overlooked. 

Tuberoulous  Lesions. — Tuberculosis  occurs  in  the  esophagus.  As  much  as 
4/5  of  the  esophagus  has  been  known  to  be  involved  without  an  esophageal 
lesion  having  been  suspected.  It  may  be  secondary  to  tuberculosis  of  the  cervi- 
cal  vertebr«  or  of  the  larynx  or  lungs.  It  is  not  infrequently  a  continuous 
extension  of  disease  primarily  involving  the  larynx.  Dr.  Jackson  has  met  with 
many  cases  where  the  dysphagia  and  odynophagia  were  attributed  entirely  to 
the  larvnx.  Local  treatment  affords  these  cases  Httle  relief.  Gardere  has  col- 
lected  70  cases  from  the  literature.  He  classified  them  into  3  subdivisions :  (1) 
the  ulcerative  forms;  (2)  sclerotic  hypertrophied  forms;  (3)  perforative  forms. 

In  the  ulcerative  form,  the  disease  U8ually  attacks  the  median  third  of  the 
esophagus.  There  may  be  many  small  ulcers  or  coalesced  lesions,  together  form- 
ing  areas  10  to  15  cm.  long.  The  border  is  irregularly  eroded.  The  base  is 
deep,  uneven,  granular,  pale  gray,  and  U8ually  presents  caseating  yellowish 
points. 

In  the  sclerotic  form,  the  esophagus  becomes  transformed  into  a  rigid  in- 
durated  tube.  The  new  tissue  involves  the  mucous  and  submucous  coats,  while 
the  lesion  is  ea8ily  confused  with  simple  stricture. 

In  the  perforative  fomij  the  esophagus  is  usually  attacked  secondarily  from 
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an  adjacent  I%inphatic  glsnd.  The  perforation  is  from  outvard  witliin.  Tbe 
esopbagUB  ia  attacked  probabIy  oD\y  3  times  in  10,000  cases  of  tubenmlosis  oF 
tbe  lungs.  Ouiaez  and  Abrand  report  3  cases,  in  1  of  which  tbe  diagnoeis  wai 
made  ante  mortem.    Moure,  Viel  and  Scbrotter  each  report  1  čase. 

NSDS0BI8  OF  THE  ESOFHAaVS 

A  numbcT  of  paticnts  must  be  claaaified  as  being  afflicted  witb  esophageal 
neurosis.  Such  patients  comp]ain  of  a  pecuHar  subjective  STtnptom,  referable 
to  tbe  esophagusr- a  vagiie  feeling  of  itcbing,  buming,  or  crawling.  SometimCN 
it  is  described  as  a  sensation  of  a  foreigm  bodv.  An  eKamination  rereals  no 
anatomical  basia  for  tbese  svmptoinB.  Tbis  esamination  is  verj  important  witb 
tbese  patients,  as  not  )iifreqiicntly  an  anatomical  basis  sucb  as  cancer  niay 
caiiee  preciselv  ttie  same  svmptome.  In  others,  there  may  be  an  ulcer  at  the 
lower  end  of  tbe  esophagus,  or  a  beginning  diverticulum,  or  actually  a  for- 
eign  boilv  which  may  havc  been  swaIlowed  »inconscioiislj.  In  fact,  the  use  of 
the  csopbagoacope  has  gradnallv  diminisbed  the  uumber  of  tnie  nearoaes.  In 
tbe  absciice  of  anv  deBuite  canso,  tbe  trcatment  inust  be  the  same  as  that  for 
hjsteria. 

PABALT8IB  AND  PABEBI8  OF   TRE  ESOPHAOnS 

The  motor  power  of  the  csopliagns  niay  be  deficient  or  absent  because  of 
paraivsis  of  tbe  vagus  nerva     Tbis  may  be  paralyžed  as  a  result  of  central 


Fia.  20. — Afpbmianch  at  lam  Lowm  I^ihd 
OF  Ebopbagdb  in  a  Cabi  of  Pmais  of 
Ebophaiids  Secondabt  to  Bci^i^  Parai«- 


hiilbar  lesions,  or  from  peripbcral  nenritis,  as  aftcr  alcoholic  or  lead  paralysi3. 
A  dvpphngia  ia  coniplaiiied  of.  ^biob  will  leail  tbe  siirgeon  to  expect  to  find 
some  obstnictivc  lesion,  whereaa,  npon  oxaminiitioii,  qiiite  the  revcrae  condition 
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wil]  be  revealed,  the  esophagoscope  readily  entering  the  esophagus  and  ea8ily 
passing  its  entire  length.  The  treatment  of  this  condition  is  constitutional. 
Figures  19  and  20  represent  the  esophagus  of  a  patient  with  bulbar  paral^sis. 

FOBEION  B0DIE8   IN   THE   ESOPHAGUS 

Diagnosis. — The  esophagoscope  has  performed  its  most  conspicuous  service 
in  the  diagnosis  and  removal  of  foreign  bodies  in  the  esophagus.  For  the 
knowledge  of  a  foreign  body  within  the  esophagus — aside  from  the  esophago- 
scope— the  surgeon  can  depend  upon  the  historj  of  the  čase,  upon  touching  the 
foreign  body  with  a  sound  introduced  within  the  esophagus,  and  upon  an  X-ray 
examination.  The  history  is  often  unreliable.  Many  patients  feel  certain  that 
they  have  8wallowed  a  foreign  body  when  such  is  not  the  čase.  In  others,  who 
actually  have  8wallowed  a  foreign  body,  the  object  may  have  passed  on,  leaving 
sensations  referable  to  the  esophagus  which  produce  the  impression  in  the  pa- 
tient that  the  body  8wallowed  is  stili  within  the  esophagus.  Among  children, 
there  may  be  no  history  at  aH  of  the  deglutition  of  a  foreign  body.  The  little 
patient  nmv  be  brought  to  the  physician  suffering  from  attacks  of  coughing  or 
vomiting  (regurgitation).  Strangely  enough,  aH  observers  have  agreed  that 
even  the  X-ray  has  failed  at  times  to  rcveal  the  presence  of  a  foreign  body 
within  the  esophagus,  although  I  believe  that  this  can  happen  onlv  upon  rare 
occasious.  With  the  present-day  perfection  of  the  X-ray,  it  is  difficult  to  be- 
lieve that  such  an  error  is  possible,  unless  the  foreign  body  is  soft  as  cotton,  or 
verv  translucent  to  the  X-ray,  as  may  be  the  čase  with  some  pits  or  seeds. 

There  is  a  general  agreement  that  the  use  of  sounds  for  the  recognition  of 
a  foreign  body  is  not  only  dangerous  but  that  it  is  extremely  uncertuin.  There 
is  no  longer  an  excuse  for  their  use,  or  for  the  use  of  bristle  probangs  or  coin 
catchers.  Ali  these  instruments  have  not  only  frequently  failed  to  extract  for- 
eign bodies,  but  on  rare  occasions  have  caused  perforations. 

Bemoyal  Throngh  the  Esophagoscope. — After  the  radiograph  has  been  taken 
an  attenipt  should  be  niade  to  remove  the  foreign  body  through  the  esophago- 
scope. During  this  operation,  cverv  portiou  of  the  tract  should  be  cxamined, 
including  the  back  of  the  pharyux,  both  pvriform  sinuscs,  and  the  entrance  to 
the  esophagus.  It  has  not  iiifrequently  happened  that  a  foreign  body  has  been 
dislodged  or  been  passed  by  the  esophagoscope  in  the  attempt  to  first  see  the 
object  in  the  assumed  location. 

Foreign  bodies  aro  easily  recog-nized  through  the  esophagoscope.  Coins 
shine  out  vividly,  although  occa8ionally,  if  thev  have  reniained  a  long  time  in 
the  esophagus,  they  may  be  embedded  in  folds  of  niucous  membrane,  or  be  sur- 
rounded  by  an  inflamed  arca  which  may  make  their  recognition  more  difficult. 
Once  discovered,  they  can  easily  be  extracted  with  an  appropriate  pair  of  for- 
ceps.  Open  Bafety  pins  are  the  most  difficult  bodies  to  extract.  These  may  be 
closed  by  an  instrument  designed  by  ^losher — consisting  of  a  horizontal  ring 
attached  to  a  staflF.    The  ring  is  passed  over  the  head  of  the  pin.    Then  a  long 
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book  is  passed  through  the  ring  of  the  pin,  and  the  pin  is  pushed  or  pulled^ 
according  to  the  dircction  in  which  it  points,  and  tbus  closed.  It  may  then  be 
easilv  extracted.  Up  to  the  time  of  the  publication  of  Starek's  book,  he  wa8 
able  to  colleet  73  cases  of  foreign  bodies,  of  which  ali  but  5  per  cent.  were  suc- 
cessfullv  dealt  with  by  esophagoscopv.  He  compares  this  to  the  statistics  of  217 
cases  of  extemal  esophagotomv  for  foreign  bodies,  of  which  20.93  per  cent.  died. 

Ko  rules  can  be  given  for  the  extraction  of  foreign  bodies  by  the  esophago- 
scope.  For  eaeh  individual  čase,  special  technic  must  be  emplojed.  The 
simple  forceps  will  be  found  iiseful  for  a  majoritv  of  bodies.  It  may  be  neces- 
sary  to  guide  the  bodv  into  the  stomach.  Dr.  Jackson  in  this  manner  has  5 
times  siieeessfully  removed  safety  pins  which  were  lodged  in  the  esophagus  with 
their  points  directed  upward.  Through  the  esophagoscope,  the  pin  is  caught 
at  the  evc  by  the  forceps  or  hook,  piished  down  into  the  stomach,  rotated,  and 
piilled  upward.  If  the  body  is  pointed  or  actuallv  sticking  into  the  esophageal 
walls,  it  must  be  scized  and  so  rotated  that  the  pointed  end  can  be  extracted  last 
It  mav  be  necessary  to  cut  large  bodies  into  small  pieces  for  extraction.  Von 
]!^[ikulicz  invented  an  instrument  for  this  purpose. 

^Iany  times  it  may  be  possible  to  pass  a  ring — horizontally  fastened  to  a 
stem — bclow  the  cxamiiiing  esophagoscope.  By  withdrawing  the  ring  Blightly, 
the  bo(ly  may  be  engaged  between  the  ring  and  the  end  of  the  esophagoscope, 
and  thus  extracted. 

Special  instruments  may  sometimes  be  needed  which  are  capable  of  engag- 
ing  a  foreign  body,  j  ust  as  a  bladder  stone  is  seized  for  crushing.  One  of  the 
most  frequcntly  lodged  of  foreign  bodies  is  the  plate  of  false  teeth.  Often,  thesc 
preselit  considerable  difficulty,  particularly  if  they  have  been  lodged  in  the 
esophagus  for  anv  length  of  time.  This  difficulty  depends  upon  inflanimatory 
reaction  around  the  bodv,  upon  spasni  excited  by  its  presence,  and  upon  the  sizc 
an<l  irregular  shape  of  the  bodv.  Forceps  possessing  hook-like  pins  will  often 
secure  a  firm  hold  upon  the  plate.  A  wire  loop  in  the  form  of  a  snare  may  often 
be  passed  around  the  bodv,  securing  a  verv  firm  hold.  This  wire  should  be  thin 
enough  to  break  ea8ily  in  čase  it  is  found  iiecessary  to  secure  a  new  hold.  Ir- 
regular pieces  of  bone,  which  form  a  large  percentage  of  the  foreign  bodies 
lodged  within  the  esophagus,  present  many  of  the  same  difficulties  that  are  en- 
countered  in  rcmoving  plates  of  teeth,  and  are  to  be  dealt  with  in  much  the 
same  manner. 

Local  aucstliesia  and  adrenalin  will  do  much  to  aid  in  the  elimination  of  the 
I(K'al  spasm  of  the  esophagus  and  contraction  of  the  inflamed  area.  Guisez  has 
dcvised  a  special  speculum,  the  end  of  which  hinges  open  and,  in  his  opinion, 
facilitates  the  dislodgment  of  the  impacted  foreign  bodies  from  within  the 
esophagus.    He  reports  3  cases  in  which  he  has  used  it  with  success. 

Mortality. — In  1911,  Dr.  Jackson  collectcd  from  the  large  clinics  616  esopha- 
ffoscopies  for  foreign  bodies,  with  a  mortality  of  3  per  cent.  The  percentage  obviouslj 
represents  skillful  work. 

In  a  later  paper,  appearing  in  July,  1913,  and  read  before  the  International  Con- 
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gress  at  London,  Dr.  Jackson  reports  193  cases  of  esophagoscopj  for  foreign  bodies  per- 
formed  in  the  large  clinics  by  pre8umably  skillful  operators.  The  foreign  body  wa8 
8ucce88fiilly  removed  155  times  and  escaped  into  the  stomach  26  times.  There  were 
12  deaths,  of  which  4  were  due  to  anesthesia  by  chloroform.  Death  occurred  after  the 
operationB  in  8  cases,  of  which  7  were  esophagoscoped  by  operators  whose  total  num- 
ber  of  cases  had  been  less  than  3. 

X>r.  Jackson  ušes  only  local  anesthesia,  even  with  children.  In  his  last  107 
osophagosoopies  and  bronchoscopies  in  children  nnder  6  years  of  age,  he  has  succeeded 
with  local  anesthesia  alone.  In  206  cases  of  foreign  body  in  the  esophagus,  in  ali 
classes  of  patients,  he  has  removed  the  offending  body  198  times.  In  this  series.  4 
deaths  occurred,  1  in  a  woman  of  56  years  with  advanced  nephritis.  In  the  3  others, 
severe  lacerations  of  the  esophagus  had  bcen  produced  by  other  operators  during  previ- 
ous  attempts  to  remove  the  foreign  body. 

These  figures  contrast  strongly  with  the  20.93  per  cent.  of  mortality  among  217  cases 
collected  by  Kaloyeropulo8,  in  which  the  foreign  body  was  removed  by  external  opera- 
tion.  This  last  figure,  of  course,  does  not  include  the  more  dangerous  intrathoracic 
route  for  foreign  bodies  imbedded  in  the  lower  esophagus.  The  same  unfavorable  mor- 
tality,  due  to  the  open  method  for  the  removal  of  foreign  bodies,  appears  in  the  sta- 
tisties  of  Egolff  Balacescu,  von  Kohn,  Neumann,  and  Levy.  Von  Haeker  first  suc- 
ce88fully  removed  a  foreign  body  from  the  esophagus  by  e8ophagoscopy,  and  from  that 
tirne,  up  to  1907,  he  has  succe88fully  removed  foreign  bodies  from  ali  of  38  patients 
referred  to  him.  In  Starck'8  series  of  78  patients,  which  includes  the  patients  of 
Mackenzie,  von  Mikulicz,  Rosenheim,  Merkel,  Ebstein,  Oottstein,  Killian,  Killian- 
Eicker,  von  Haeker,  Wintemitz,  Starck,  Reizenstein,  Harmer,  and  von  Schrotter, 
there  have  been  no  failures. 

In  1911,  Lerche  eollected  from  the  literature  200  cases.  Among  these,  there 
wa8  a  mortalitv  of  12.5  per  cent.,  but  no  deaths  among  47  of  these  cases  in 
whicli  the  body  wa8  removed  by  esophago9copy.  Of  the  patients  who  died, 
among  those  who  did  not  have  the  benefit  of  esophago8copy,  23 — or  11.5  per 
cent. — died  of  perforation  of  the  esophagus.  Besides  the  23  deaths  due  to  per- 
foration  of  the  esophagus,  there  were  18  cases  of  perforation  of  the  abdominal 
viscera,  with  2  deaths. 

The  following  list  of  the  foreign  bodies  in  the  series  of  patients  eollected  by 
Lerche  will  illustrate  the  varieties  most  frequently  impacted :  tooth-plates,  41 ; 
pieces  of  bone,  34;  coins,  26;  pins  and  needlcs,  22;  open  safetv-pins,  18;  fish- 
bones,  4 ;  metal  whistle8,  7 ;  metal  buttons,  5 ;  pieces  of  wood,  4. 

Foreign  bodies  may  remain  impacted  within  the  esophagus  for  long 
periods  of  time  before  causing  serious  trouble.  The  accompanving  illus- 
tration  8how8  a  nickel  five-cent  piece  found  in  the  esophagus  of  a  child.  The 
presence  of  the  coin  wa8  entirely  unsuspected,  and  the  child  died  of  throm- 
bosia  of  the  pulmonary  artery.  Of  the  series  of  cases  eollected  by 
Lerche,  the  longest  period  of  lodgment  of  a  foreign  body  in  the  esophagus  wa8 
4  V*  vears. 

Importanoe  of  Skill  in  Esophagosoopio  Treatment. — In  spite  of  the  excel- 
lent  results  of  extraction  of  foreign  bodies  with  the  aid  of  the  esophagoscope, 
oonsiderable  eare  is  necessarv  in  the  operation,  and  only  those  who  understand 
esophagoscopic  technic  should  attempt  the  removal  of  foreign  bodies  by  this 
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me&ns.    This  fact  bas  been  emphasized  by  Jackson ;  its  importaiice  and  his  bi^ 

authoritv  deserve  qiiotation. 

"From  the  number  of  cases 
of  traumatic  esophagitis  and 
scptic  mediastinitiB  and  pleiiri- 
tia  into  which  I  have  been  called 
in  consultation,  I  feel  that  the 
mortalitj  at  tbe  handa  of  tbe 
untrained  must  be  many  times 
greater  tban  is  evident  from  the 
statiBtics."  Jackson  received, 
as  confidential  correspondence 
from  laryngologiflt8  in  need  of 
belp  and  advice,  accounts  of  S 
deatba  from  unskillful  attempts 
at  esophagoscopy  by  tbe  un- 
trained. lle  believes  t  b  a  t 
"e3ophagoscopy  and  gastroacopj 
differ  from  almoat  ali  otber  de- 
partmentB  of  medicine  and  aur- 
gery  in  the  manual  desteritv 
whicb  they  reqnire,  a  dexterity 
wbicb  is  aeparate  from  a  knowl- 
edge  of  the  problem ;  hence, 
tbey  should  never  be  attempted 
without  long  previoua  training 
under  instriiction  of  a  compe- 
tent  master." 

These  facts  regarding  tbe 
presence  of  foreiga  bodies  in  the 
esophagua  and  their  removal  by 
tbe  aid  of  esopbagoecopj  are  fully 
BUBtained  by  otfaer  more  recent  ar- 
ticles  by  Scboueboe,  Till7,  Batella, 
Ouisez,  VosB,  Komer,  Reuter, 
Jurasz,  MakkaB,  Blanel,  Reinking, 
McKinnej. 

Ali  these  authora  emphasize 
the  danger  from  untrented  foreign  bo(iiea  in  the  esophagua  and  the  uncertainty  of 
diagnoBing  their  prescnce  by  any  other  meona  tban  by  the  esophagoacope. 


Flo.  21.— Adtopst  Speciuen  of  a  Cbild.  The  obubb  of 
death  was  previoUBly  unknown.  At  the  level  of  A  a 
6-oeiit  picce  wa«  found  iinb«idcd  in  b  ijerforating  ulcer 
of  the  esophajfus  nnd  adjaoent  to  this  ulcer  a  thrombuB 
filled  the  pulmonary  Brtery.  The  thrombua  ia  ahoirn 
at  the  lovol  of  B. 
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Hiitor7  and  General  Prinolples. — At  tbe  saitie  tirne  that  von  Mikulicz  vas 
experimenting  with  eaophagoscopv,  be  attempted  to  invent  a  siiccessful  gastro- 
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scope.     Hib  ambitions  for  gastroscopj  were  too  great.     They  led  him  to  an  at- 

tempt  which  iiltimately,  in  hiš  own  hand,  proved  impructicable,  namely,  the 

bringing  of  the  diatal  end  of  the  gaatroecopc  iiito  easy  contact  with  ali  portiona 

of  the  gastric  mucosa  of  the  distended  stomach.     lle  became  coiivinced,  from 

experinient3  iipon  the  cadaver,  that  a  rigid  tube  could  not  be  iiitroduced  into 

■  ^  the  greater  curvature  of  the  stomach  of  Dormal 

^^^^  ^B  ^  #.  individuals.     Siibsequent  experience  has  dem- 

^^^^      '   ^^^^^  onstrated  that  he  waB  mistaken,  and  thig  error 

^^^B  -^^^       I  wa8  responsible  for  the  lack  of  development  in 

^^^  V^^B«^  gastro5copy  during  the  foHowing  25  year3. 

^^^^  m  Selieving   that   the   anterior   curvature   of 

^^^H  ^^  the  tvvelfth  dorsal  and  firet  and  second  himbar 

^H^V      ^^  vertebnc  presented  an   impassable  obstniction 

^r^    A  to  the  paasage  of  a  rigid  atraight  tube  into  tbe 

^^  Btoraach,  von  Mikulicz  devised  the  iuatrument 

illuBtrated  in  Figure  22.     The  instrument  is 

provided  with  distal  illumination,  2  water-cool- 


FiD.  22. — Von  Mucnucx  Gasteoscupb. 

ing  tiibt.'tt,  a  tube  for  the  aspiration  of  the  stomach  contents,  and  a  tube  for  the 
dietention  of  the  stomach  with  air.  In  addition  to  ali  these  auxiliary  parts,  it 
is  provided  with  a  lens  8yBtem  and  a  deflecting  prism  at  the  angle  of  the  bend. 
It  nieasures  05  cm.  by  14  mm.,  the  angle  containcd  between  the  middie  and 
veutral  thirda  being  150°.  The  whole  plan  of  the  instrument  wa8  most  in- 
genions,  but,  while  diminishing  one  of  the  difficnlties  encountered  in  gas- 
tnw(^>py,  von  MikuHcz  added  othcr  problema  far  more  scrioua.  Because  of 
tile  pi'u<-(ioul  l>i'arijig  of  these  dilticultioa  npon  the  aucceasful  perfonnance  of 
gastroacopv,  thcy  wiU  bc  8xplaiued  in  aome  detail. 
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Von  Mikulicz  did  not  use  general  anesthesia,  as  he  correctlj  considered  it 
iinsafe  to  pass  a  rigid  instrument  into  the  stomach  without  the  aid  of  the  pa- 
tient's  sensation.  At  first  he  used  no  anesthesia  and  it  is  not  surprising  that 
he  found  the  retching  and  discomfort  so  great  that  he  wa8  unable  to  accom- 
p]ish  anything.  With  morphin  anesthesia,  however,  he  wa8  able  to  allow  the 
instrument  to  remain  within  the  stomach  long  enough  to  obtain  some  glimpses 
of  its  interior.  Inasmuch  as  nothing  was  published  conceming  the  use  of 
this  instrument,  it  was  probably  unsuceessful.  The  reasons  for  failure  are 
evident  to  anyone  who  has  had  experience  in  gastroscopy.  The  stomach  is  an 
organ  far  more  difficult  to  manage  than  the  bladder.  It  possesses  2  openings, 
neither  of  which  controls  its  contents  with  the  same  degree  of  securitj  with 
which  fluid  is  retained  by  the  sphincter  of  the  bladder.  It  is  impossible,  as  von 
Mikulicz  discovered,  to  distend  the  stomach  successfully  with  water,  since  dis- 
tention  with  water  almost  always  excites  vomiting.  Moreover,  many  of  the 
pathological  lesions  in  the  stomach  cloud  a  watcr  medium. 

It  is  impossible  to  completely  empty  the  stomach  of  ali  food,  and  equally  impossible 
to  wash  out  a  stomach  and  drain  ofF  aH  the  water.  It  is  surprising  how  much  is 
retained  after  the  most  painstaking  lavage.  The  surest  way  to  secure  an  empty 
stomach  is  to  withhold  ali  food  and  drink  for  a  sufficient  length  of  time  before  the 
examination.  Even  after  this  precaution,  some  fluid  will  always  be  found  within  the 
stomach.  This  fluid  will  invariably  cause  clouding  of  any  lens  system  which  is  intro- 
duced  within  the  stomach  without  a  preliminary  preparation  of  the  interior  of  the 
stomach  to  receive  an  optical  instrument.  Upon  this  precaution,  more  than  upon  any 
other,  depends  the  successful  examination  of  the  interior  of  the  stomach  by  an  indirect 
method.  The  stomach  cannot  thus  be  prepared  without  first  introducing  within  it  a 
direct  endoscope. 

By  means  of  the  endoscope,  every  centimeter  of  the  esophagus  and  stomach 
can  be  explored  as  the  aboral  end  of  the  gastroscope  is  advanced  from  the  begin- 
ning  of  the  esophagus  to  its  final  destination  within  the  interior  of  the  stomacli. 
Such  a  method  of  introduction  permits  of  the  detection  of  any  abnonual  comli- 
tions  in  the  path  of  the  end  of  the  instrument  and,  therefore,  it  is  absohitely 
safe.  It  enables  the  operator  to  obtain  his  bearings  within  the  stomach  and 
finally  withdraw  the  residual  fluid.  While  it  is  very  difficult  to  empty  the 
stomach  completely  with  a  stomach  tube,  I  have  experienccd  little  difiiculty  in 
withdrawing  through  the  esophagoscope  so  much  of  what  remains  in  the  stom- 
ach after  fasting  that  the  subsequent  examination  of  the  interior  of  the  stomach 
by  indirect  lenses  was  not  interfered  with. 

The  successful  use  of  the  direct  endoscope  is  a  prerequisitc  to  the  successful 
use  of  the  indirect  telescope  within  the  stomach.  Moreover,  the  information 
obtained  by  the  proper  use  of  the  endoscope  within  the  stomach  is  of  the  greatcst 
value  in  itself.  A  large  portion  of  the  stomach  can  be  explored  by  this  instru- 
ment, particularly  if  the  stomach  is  dilated  with  air.  By  means  of  the  endo- 
scope, foreign  bodies  within  the  stomach  and  small  bits  of  tissue  for  micro- 
scopical  examination  may  be  removed.     I  belicve  that  its  value  is  underesti- 
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mated  and  that  an  exdggerated  value  is  placed  upon  the  indirect  telescope.  The 
satisfactorj  character  of  the  view8  obtained  by  the  latter  is  illustrated  by  the 
pictures  accompanjing  this  article. 

The  indirect  telescope  will  probably  prove  of  greater  value  in  normal 
stomachs — in  that  it  fumishes  a  negative  diagnosis — rather  than  in  the  diag- 
nosiš  of  actual  lesions,  at  least  of  cancers.  It  enables  the  operator  to  view  rap- 
idly  a  considerable  portion  of  the  stomach.  A  successful  use  of  the  indirect 
instrument^  however,  is  only  made  possible  by  the  preliminary  preparation  of 
the  stomach  by  means  of  the  straight  endoscope.  Without  the  latter,  indirect 
gastroscopy  is  a  failure. 

We  owe  to  Dr.  Chevalier  Jackson  the  demonstration  of  the  f act  that  a  rigid, 
straight  tube  can  be  passed  into  the  stomach  of  a  normal  man,  and  made  to 
traverse  much  of  the  interior  of  this  organ.  As  a  result  of  the  conclusions  of 
von  Alikulicz  that  gastroscopy  could  not  be  performed  by  the  use  of  a  straight 
rigid  tube,  practically  no  attempts  were  made  to  examine  the  interior  of  the 
stomach  directly  for  the  following  25  years.  Only  2  attempts  during  this 
period  deserve  mention,  that  of  Rosenheim  and  that  of  Rewidzoff. 

In  1896,  Rosenheim  designed  an  indirect  optical  gastroscope  consisting  of 
3  straight,  rigid  tubes.  The  outer  tube,  designed  to  be  introduced  blindly,  was 
closed  with  a  rubber  tip  at  the  end.  Within  this  fitted  a  middle  tube  carrying 
the  lamp,  cooling  canals,  and  inflating  tube,  while  the  innermost  tube  was  the 
telescope.  The  middle  and  outer  tubes  contained  window8  which  could  be  ro- 
tated  after  introduction  over  the  lens,  so  that  the  interior  of  the  stomach  could 
he  Tiewed  through  them,  or  the  prism  could  be  completelv  covered  by  the 
sheath  and  thus  protected  during  its  introduction.  The  same  objection  applies 
to  this  instrument  as  to  that  of  von  Mikulicz. 

A  much  better  instrument  was  that  designed  by  RewidzofFin  1897.  For 
the  outer  tube  of  Rosenheim,  he  substituted  a  flexible  gum  elastic  sheath,  later 
replaced  by  a  rubber  tube.  This  is  first  blindly  passed  within  the  stomach, 
and  through  it  is  passed  a  rigid  straight  periscope.  Loening  and  Steida  have 
published  some  very  8atisfactory  views  of  the  interior  of  the  stomach  obtained 
by  this  gastroscope.  The  instrument,  however,  obviates  in  no  way  the  serious 
objectionable  technic  of  necessitating  a  blind  introduction  of  the  outer  tube 
and  of  failure  to  provide  for  preliminary  preparation  of  the  stomach  before  the 
introduction  of  the  optical  apparatus.  It  remained  for  Chevalier  .Taekson's 
demonstration  of  the  feasibility  of  endoscopy,  not  onlv  to  prepare  the  way 
for  the  indirect  examination  of  the  stomach  by  an  optical  instrument,  but  also 
to  reveal  the  very  great  value  of  the  endoscope  itself. 

Regarding  the  relative  values  of  the  2  methods,  I  am  satisfied  that  the 
information  which  they  impart  when  used  together  can  be  obtained  in  no  other 
way  and  is  more  than  is  to  be  obtained  by  each  method  used  separatelv.  TJn- 
doubtedly,  direct  endoscopic  examination,  unless  conducted  under  deep  anes- 
thesia  and  combined  with  extemal  manipulation  of  the  wall8  of  the  stomach, 
will  not  bring  important  portions  of  the  stomach  into  view — portions  which 
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caii    be    seen    with    the    indirect    view    uiider    moderate    disteution    of    the 
stomach. 

Instruments. — Tf  von  Mikulicz  may  be  called  the  father  of  esophagoscopj, 
Jackson  may  properly  be  termed  the  father  of  gastro8copy.  I  have  moditied  the 
Jackson  endoscope  for  gastroBcopy  in  the  same  respects  in  which  I  have  modi- 
fied  the  Jackson  esophagoscope.  The  accompanying  fignre  (Fig.  23),  coupled 
with  the  description  of  the  esophagoscope,  will  make  these  modifications  clear. 
The  only  diflFerence  bctween  the  esophagoscope  and  the  gastroscope  is  that  the 
latter  is  longer  and  its  lamp  is  attached  to  a  complete  inside  tube  of  extreme 
thinness.  The  gastroscope  is  24  inches  (60  cm.)  long  and  11  mm.  in  diameter. 
As  has  been  explained,  the  lamp  is  8crewed  to  a  tongue-like^separate  portion 
of  this  inside  tube  which  eauses  the  lamp  to  spring  into  the  recess  of  the  sheath 
when  the  inner  tube  is  in  plače  within  the  outer  one.     I  have  also  added  the 
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Fig.  23. — Author'8  Gastroscope.  A,  Sheath  of  the  gastroscope;  B,  inner  tube  (endoscope)  beaiin« 
the  lamp;  C,  tube  carryinj;  tho  large  lamp  for  gastroscopy ;  D,  indirect  telescope;  E,  relation  of  indiret^t 
Icns  and  large  lamp  when  these  parts  are  introdueed  within  the  outer  sheath  of  the  gastroscope ;  F, 
endoscope  for  use  with  the  large  lamp  for  direct  gastroscopy. 


glass  tube  whieh  fits  by  a  ground  cylindrical  casing  into  the  proximaI  end  of  the 
gastroscope.  By  means  of  this  attachment,  the  stomach  may  be  distended  with 
air  after  the  gastroscope  has  been  inserted  within  it.  Figure  23,  C,  represents 
the  piece  bcaring  the  lamp  used  with  the  indirect  periscope.  The  lamp  is  a 
very  large  one,  completelv  filling  the  lumen  of  the  outside  tube.  It  fullv 
illuminates  the  distended  stomach.  It  is  attached  to  the  stem  in  such  a  manner 
that  when  the  indirect  telescope  (Fig.  23,  D)  is  introdueed  after  it  the  lamp 
is  pushed  to  one  side  and  occupies  the  relation  to  the  lens  illustrated  in  Figure 
23,  E,  a  position  most  favorable  for  quickly  obtaining  a  view  of  the  gastric 
mucosa.  Figure  23,  F,  illustrates  a  smaller  endoscopic  tube  which  also  mav 
be  used  with  this  same  large  lamp.  It  permits  a  direct  view  of  the  interior  of 
the  distended  stomach  at  a  great  distance  from  the  tube.  With  this  instni- 
ment  and  its  various  pieces,  it  is  possible  to  see  a  large  portion  of  the  interior 
of    the    stomach    witli    verv   littlo    movemont    of   the    instrument.      This    in- 
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striiment  was  developed  quite  independently  of  the  knowledge  of  the  instni- 
nients  perfected  by  llill  and  Elaner,  both  of  whom  have  done  much  to  develop 
indirect  gastroscopj.  Hill,  in  particular,  has  explained  that,  for  successful  in- 
direct  gastroscopj,  preliminary  endoscopj  is  essential. 

Hill  and  Elsner  view  the  interior  of  the  stomach  indirectly  through  a  tele- 
scope  inserted  after  the  introduction  of  an  endo- 
scopic  tube.  The  lamp,  however,  is  attached  at  the 
end  of  the  telescope  and  is  made  in  one  piece  with 
it.  Elsner  has  further  published  a  description  of 
an  instrument  with  an  additional  prism,  which 
can  be  rotated  around  in  front  of  the  indirect  lens 
for  the  purpose  of  obtaining  a  retrograde  view. 
The  indirect  instrument  of  Hill  and  Elsner  has 
been  successful.     These  authors  have  published 


Fig.  24. — Sc88MANN'a  Gaj^troscops. 

views  of  the  interior  of  the  stomach  and  reproductions  of  intragastric  patho- 
logical  lesions.  The  first  indirect  telescope  which  I  designed  was  precisely 
similar  to  tho  instrument  of  Hill  and  Elsner.  The  author  has  discarded  the 
use  of  this  tvpe  of  lamp  and  telescope  because  with  the  lamp  herein  described 
it  is  poasible  to  use  a  direct  endoscope  tube;  moreover,  the  illumination  with 
the  lump  he  is  now  using  is  better. 

I  have  also  designed  an  instrument  by  which  both  the  direct  and  indirect 
view8  can  be  obtained  after  the  instrument  has  been  inserted.  By  pushing  a 
prism  over  an  indirect  lens,  the  change  is  made  from  the  indirect  to  the  direct 
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view.  With  oeither  of  these  instrumente,  however,  have  I  been  able  to  obtain 
vicw3  which  are  as  satisfactory  as  those  given  by  the  instrumcDt  firet  described, 
in  which  the  lamp  is  very  large  and  attached  to  a  stem  acparate  from  the  tele- 
scope.  I  believc  that  the  size  of  the  lamp  and  the  relation  which  it  beara  to  the 
lens  of  the  telescope,  afford  advantages 
which  are  not  to  be  secured  from  the 
instruments  in  which  the  lamp  and  the 
teleacope  are  in  one  piece.  Simplicitv 
of  constniction  is  essential  to  hucccss  in 
gastroscopj'.  For  this  reaBon,  compli- 
cated  instruments^  though  designed  to 
overcome  certain  very  apparent  difficnl- 
ties,  will  not  provc  Bnccesaful.  This 
criticism  applios  to  t^vpes  of  instrumenta 
of  which  the  one  constmcted  by  Suss- 
mann  is  an  examp1e.  Though  a  marvel 
of  ingenuitv,  it  is  too  complicated  for 
practical  nse  {Fig.  24), 

Teclmic  of  Intertion  of  the  Outto- 
soope. — Tbo  technic  of'the  insertion  of 
the  gastroscope  as  far  as  the  beginning  of  the  cardiac  rcgion  of  the  stomach, 
ia  preciaelv  similar  to  the  technic  of  the  insertion  of  the  esophagoscope. 
The  description,  therefore,  need  not  be  repcatcd.  The  necessitj  for  flezing 
the  knccs  diiring  ga8troscopy  is  even  greator  tlian  during  esophago8C»py. 
Flexion  of  tlie  knees  not  only  provides 
for  relasation  of  the  abdoinen  bnt  also 
on  account  of  flesion  of  the  spine  per- 
mita  the  distal  extremity  of  the  gastro- 
scope to  occtipy  a  more  aiiterior  plane 
within  the  stomach,  so  that  its  excHr- 
sions  vvithin  tlic  stomach  are  greater. 
The  contrast  botivcen  the  nnteropoa- 
torior  range  of  niovement  of  the  gas- 
troscope within  the  stomach  when  the 
thigh«  are  cxten(ied  and  llcxed  is  ilhis- 
tratcd  in  Figures  25  and  26  A  and  B, 
In  the  niajority  of  instances  general 
ancsthesia  is  desirable. 

It  is  quite  poasibie  to  aee  the  in- 
terior  of  tlic  stomach  with  the  aid  of 

local  ancsthesia  alonc  in  manv  individnals  ivitliont  a  degree  of  discomfort  to 
whicb  sneli  paticnta  object,  ncverthelcss  the  csaininution  is  more  sBtisfnctorv 
with  the  aid  of  general  anestheaia  and  by  it  the  piiticnt  is  saved  aH  diacomfori. 
No  form  of  aneathesia  is  so  well  auited  to  gaatro8copy  as  intratracheal  anea- 
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theaia  by  ether.     I  have  &  method  of  iDtratracheal  anesthesia  by  nitroiia  oxid 

and  oxygen  which  is  available  wheD  objectious  exist  to  the  use  of  ether.   Etfaer, 

however,  is  the  anesthetic  of  choice  and  the  whole  procedure  is  so  ahort  that 

little  objection  to  ita  uae  exist8.    Its  iiae 

should  a]waye  be  preceded  by  morphin. 
Aa  aoon  as  the  aboral  end  of  the 

gaatroscope  haa  passed  the  c  a  r  d  i  a  c 

aphincter  it  is  easv  to  recognize  the  dif- 

ferent  character  of  the  gastrie  mucosa. 

The  latter  ia  a  darker  red  and  is  throvvn 

iiito  folds  which  contrast  wel]  with  the 

paler  and  smoother  eaophageal  mucoaa. 

I)ifficiilty  will  often  be  enconntered  if 

it  is  now  attcmpted  to  piish  the  gaatro- 

acope  further  into  the  stomach.     The 

end  of  the  instrument  is  liable  to  be- 

conie   pocketed   in   one   of  the   gastric 

folds,    and    thus    its    onward    progreas 

either  obstructed  or  rendered   danger- 

ous.     For  the  purpoae  of  overeoming  this  ditticulty,   I  have  fitted  the  glass 

window  over  the  end  of  the  proximal  extremity  of  the  instrument.     Through 

the  inlet  of  the  latter,  which  is  guarded  by  a  little  stop-eock,  the  stomach  inay 
be  distended.  Its  distention  imme- 
diately  obliterates  the  folds  and 
showa  the  direction  of  the  gastric 
cana!  over  the  lesser  ciirvature.  It 
is  important  to  recognize  thua  the 
lesser  curvature,  as  it  forms  the 
most  serviceable  landmark  within 
the  stomach  (Fig.  27). 

Having  paaaed  the  lesser  curva- 
ture, one  has  already  inspected  a 
considerable  portion  of  the  cardia 
and  lesser  curvature  and,  by  ad- 
vancing  the  instrument  stili  fur- 
ther, the  region  of  the  greater 
curvature  direet]y  in  front  of  the 
instrument  will  be  seen.  The  in- 
strument should  now  be  withdrawn 
until  its  distal  eud  lies  in  the  most 
iss  window  should  then  be  removed 
p  and   iiidirpct  telescope  inserted. 


apacious  portion  of  the  atomach ;  the 

from  the  proximal  end  and   the  largc 

When  theae  are  in  plače  and  adjusted  in  thcir  prnper  relations.  the  stomach 

is  again  distended.     Tu  this  condition,  more  distant  viows  in  a  lateral  direc- 
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tion  toward  the  fundus  of  the  stomach  and  in  the  direction  of  the  pjlorus 
are  obtained.  Moreover,  the  magnification  bv  the  lens  renders  the  finest  details 
of  the  mucous  membrane  visible.  Figiires  27,  28,  29  and  30  show  the  view8 
obtained  by  the  indirect  method  in  varioiis  directions  within  the  stomach. 

If  now  it  is  desired  to  examine*directly  any  portion  of  the  greater  or  lesser 
curvature  with  the  aid  of  the  more  brilliant  illumination  fiirnished  by  the  large 
lamp,  the  straight  endoscopic  tube  may  be  inserted  in  plaee  of  the  teleseope. 
It  must  be  remembered  that,  when  the  direct  endoscope  is  first  inserted  into 
the  stomach  for  the  purpose  of  preparing  the  stomach  for  the  indirect  method, 
the  light  is  not  strong  enough  to  illuminate  the  interior  of  the  distended  stomach 
at  any  distance  from  the  tube.  With  the  combination  of  the  large  lamp  and  the 
straight  endoscopic  tube,  however,  one  may  see  clearly  the  fully  illuminated 
and  distended  stomach. 

Valne  of  the  Direct  Endosoope. — ^Reference  has  alreadj  been  made  to  the  com- 
parative  merits  of  the  direct  and  indirect  methods,  but  I  desire  to  emphasize  again  the 
^eat  value  of  the  direct  endoscope  in  exainining  the  stomach.  For  the  development 
of  this  instrument  we  owe  much  to  Dr.  Jackson.  In  h  is  paper,  appearing  in  1908  in 
the  American  Journal  of  Medical  Sciences,  he  refers  to  the  following  diagnoses  among 
70  miscellaneous  endoscopics : 

Chronic  gastritis    6 

Gastroptosis    3 

Gastrectasia    2 

Mulignant  disease  of  cardia 3 

Malignant  disease  of  pylorus 3 

Malignant  disease  of  lesser  curvature 3 

Peptic  ulcer  8 

Cured  peptic  ulcer 1 

Negative  results,  of  value 1 

Foreign   body  removed 1 

Gastric  syphilis 1 

With  the  endoscope  alone,  particularly  if  the  organ  is  distended,  it  is  pos- 
sible  to  cover  a  large  portion  of  the  stomach,  and  instrumentation  is  possible 
only  through  an  instrument  of  this  kind.  I  believe  that  both  Elsner  and  Hill 
have  somewhat  exaggerated  the  importance  of  the  indirect  method.  The  latter 
is  nevertheless  neces8ary  for  a  complete  survey  of  the  interior  of  the  stomach, 
and  it  greatly  facilitates  the  rapidity  of  the  examination.  It  fumishes  informa- 
tion  of  a  special  kind  which  we  cannot  afford  to  be  without. 

Field  of  TTsefulness  of  Gastroscopj. — In  estimating  the  value  of  gastro8copy, 
2  questions  suggest  themselvcs:  (1)  Ts  it  more  desirable  to  depend  upon  an 
exploratory  laparotomy  for  a  diagnosis  of  intragastric  lesions  tlian  upon  a  gas- 
troscopic  examination?  (2)  Does  gastroscopv  furnish  any  more  information 
than  mav  be  obtained  bv  the  use  of  the  X-rav  ? 

An  exploratory  laparotomv  is  safe.  It  is  possible  to  perform  it  under  local 
anesthesia,  if  necessary,  or  at  least  under  light  general  anesthesia,  and  there  are 
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few  instances  when  it  does  not  reveal  ali  that  is  necessarj  to  know.  As  opposed 
to  these  considerations,  however,  it  is  possible  to  obtain — ^with  the  aid  of  not 
more,  at  least,  than  a  short  period  of  light  general  anesthesia — ^the  desired  In- 
formation coneeming  the  interior  of  the  vertical  portion  of  the  stomach  by  gas- 
tro8copy.  A  gastroscopic  examination  will  not  necessitate  the  patient'8  remain- 
ing  in  bed  until  the  wonnd  is  healed.  A  necessary  8ub8equent  operation  is  not 
delayed  or  embarrassed  by  the  exploratory  one.  Most  important  of  ali,  if 
concrete  facts  are  presented  to  a  patient,  it  is  easier  to  influence  him  to  decide 
intelligently  upon  a  proper  course  of  treatment.  Moreover,  if  the  surgeon 
knows  the  character  of  the  lesion  present  and  its  extent,  he  is  in  a  better  posi- 
tion  to  know  what  operation  should  be  performed  than  when  he  is  obliged  to 
decide  qiiickly,  after  the  abdomen  is  opened. 

Consider  a  surgeon  dealing  with  a  possible  new  growth  of  the  stomach, 
which  cannot  be  palpated  through  the  abdominal  wall.  It  will  be  assnmed  that 
the  patient  has  had  gastric  syraptoms.  He  may  have  been  in  good  health,  or  now 
and  tlien  he  may  have  had  indefinite  gastric  symptom8  or  have  given  a  hi8tory 
of  an  old  ulcer.  The  new  symptoms  of  which  the  patient  complains  do  not  im- 
prove  upon  exp^ctant  treatment  during  a  period  of  2  weeks,  but  become  worse. 
A  radiograph  is  taken,  which  is  negative.  Such  a  čase  suggests  cancer  of  *the 
cardia.  Obviously,  it  is  wiser  to  attempt  to  see  the  interior  of  the  stomach 
than  to  advise  such  a  patient  to  submit  to  an  exploratory  operation.  If  the 
growth  is  found,  and  the  diagnosis  is  confirmed  by  the  microscope,  the  operator 
is  no  longer  dealing  with  uncertainties.  The  patient  is  fumished  with  infor- 
mation  upon  which  he  can  act  intelligently,  and  the  surgeon  is  better  prepared 
to  plan  bis  operation.  He  will  know,  in  the  first  plače,  that  a  malignant  new 
growth  is  present  and  can  determine  its  position  if  the  tumor  can  be  seen  with 
the  gastroscope.  If  the  X-ray  examination  is  negative,  there  is  very  strong 
evidence  that  the  growth  is  small.  I  beliove  that,  without  the  information  which 
gastroscopv  can  fumish,  both  surgeon  and  piatient  are  at  a  disadvantage. 

Appearances  of  the  Normal  Stomach. — The  appearances  of  the  interior  of 
the  stomach  are  well  represented  in  Figures  27,  28,  29  and  30,  in  connection 
with  the  description  of  the  introduction  of  the  gastroscope.  Is  it  possible  to  see 
the  pyIoru8^  It  must  be  rcmembered  that  the  pyloric  region  of  the  stomach 
crosses  the  vortebral  column.  In  this  direction,  the  entrance  to  the  pyloric 
region  mav  be  scen  (Fig.  28).  The  pvlorus  itsclf  I  have  not  been  able  to  see, 
though  I  have  seen  pyloric  carcinomas,  for  the  majority  of  the  pvloric  carcino- 
mas  extend  into  the  vertical  portion  of  the  stomach.  Both  Ilill  and  Elsner 
have  said  that  they  have  scen  the  pvlorus,  and  they  have  published  pictures 
8howing  it.    1  have  not  been  able  to  confirm  thcir  experience. 

DIAGNOSIS  OF  PATHOLOOIOAL  OONDITIONS  WITHIN  THE  STOBiAOH 

Gastroscopv  is  vet  so  new  that  Httle  opportunity  has  been  afforded  for  an 
accurate  description  of  the   appearances   of  pathological  lesions   within   tlio 
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Btomach.  I  have  examined  few  intragaatric  lesiona  otlier  than  cancer.  One  or 
2  illustrations  of  these  havc  been  reproduced.  I  have  diagnosed  20  cases  of  can- 
cer of  tlie  stomach  by  ita  appearance  or  by  microscopical  aection  of  pieces  of 


Fio.   31. — Shall   Oiitltinq   Nodule  from   a 
Patient  with  Cancer  of  Cardiac  Eztrem- 

ITT  OF  THE  STOHACH. 


tisBUC  removcd  at  tlie  time  of  the  examination.  Two  casca  of  ulcer  have  comc 
iindcr  iiiv  obaervation.  In  1  the  iiiicroBcope  ehovvod  a  round-celled  infiltration 
of  the  tissiics ;  the  patient  left  the  hoepital  miich  iinprovcd.     Inasmuch  as  botb 


iilcer  and  cnnccr  are  opernble  leaions  it  is  not  a  iiiatter  of  vital  importnnce  to 
distinguiah  lK^tween  thcin. 

Of  tlie  intragastric  lesions  which  iiia.v  be  discovcred  by  gastroscopv,  ulcer 
and  canecr  are  the  most  important.    Later  the  changos  dne  to  the  various  ftiue- 
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tiniial  gastric  diaturbaiices  and  chroiiic  foi-ms  of  gastritis  tnav  be  siiificientl^ 
definpil  to  enable  one  to  recognize  appearancea  which  will  be  characteriatic  of 
such  lesions.  At  present  we  may  say  that  tlie  mueoua  membrane  of  tlie  atomach 
in  chronic  gaatritis  and  in  anemias  la  pale.  In  chronic  gaatritis.  congested  areaa 
and  miicua-covered  spote  are  aeen.  In  conditiona  asaopiated  with  bighei  aciditv, 
the  membrane  mav  be  unuauall^v  congested,  and  erosions  mav  be  seen  in  placos. 
In  these  conditiona,  a 
pastroBcopic  exaiutna- 
tion  is  of  value,  cbieflv 
bocause  it  mav  exclude 
uleer  or  caucer. 

Cancer  and  Uloer. — 
Of  these  2  conditiona. 
the  appearancea  of  can- 
cer are  more  tvptcal. 
In  cancera  of  the  car- 
diac  region,  there  13  the 
same  liiielj  graiiular 
aurface  which  is  aome- 
timea  fonnd  in  the 
cajphagiis.  In  o  t  h  e  r 
caaea,  there  are  small 
tu  mora  present  in  the 
neighIx)rhood  o  f  the 
primary  grovvth.  When 
tbese  are  fonnd  thc.v 
are  verj  cbaracteristie 
and   apecimena  tor  mi- 

croscopical  examination  niay  be  easilv  obtaiued  from  thcm.  The  appearauce  of 
one  of  these  nodnles  is  repreaented  in  Fig.  31.  The  edges  of  the  main  part  of 
the  grovvth  are  everted.  The  siirface  of  iilcer  mav  be  covered  with  grannlationa 
or  with  slotigh,  or  the  base  mav  be  grannlar.  These  tuTnora  are  best  atudied 
endoscopically.  Tiimora  fiirther  withiu  tlie  cavitv  of  the  stomach  differ  miich, 
aocordingto  the  atage  in  whi<.'h  thpv  are  exaniined.  LTIoeration  ma.Y  be  absent. 
In  late  stagea,  T  bave  aeen  the  pvloric  and  prepvloric  rpgiona  aurronnded  by  a 
tumor  which  had  infiltrated  the  walla  of  the  atomach  beneath  the  mncous  mem- 
brane, cfnverting  the  atomach  in  this  location  into  a  rigid  tnbe  withoiit  ulcera- 
tion.  In  anch  caaes,  the  siirface  ia  throwii  into  folds  resembling  the  nonual 
nig»e,  exeept  that  thev  are  rigid  and  unvielding.  It  is  in  theee  caaes  that  the 
indirect  method  of  examination  wi]l  be  more  helpfnl,  Change  in  the  color  of 
the  miicous  membrane,  abnormalitiea  in  evenneaa,  and  protrnsions  within  the 
atomach  will  attract  the  attention  of  the  snrgeon  to  the  abnormal  area.  A  fre- 
qnent  appearance  produced  in  these  inatances  hy  cancer  of  the  cardia  is  that 
j^presented  by  Pigurea  34  antj  35,     Spiall  tumors  project  Into  the  cavity  of  the 
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stomach  a  short  distance  from  the  cardiac  sphincter.     Such  appcarances  are 
absolutelj  characteristic. 

After  the  recognition  of  any  area  which  appears  to  be  abnormal,  the  endo- 
scopic  tube  may  be  inserted  and  a  portion  removed  for  mieroacopic  examination. 
It  is  impossible  to  distinguish  cancer  from  ulcer,  at  least  with  our  present 
knowledge,  and  the  microscopieal  examination  of  the  tissues  removed  ahould 
alone  be  relicd  iipon.  If  this  8hows  carcinoma,  we  know  that  cancer  exists ;  if 
it  is  negative,  we  cannot  exclude  malignancy.  If  cancer  is  present,  however, 
and  čare  is  exercised  as  to  the  portion  of  the  mass  from  which  the  piece  for 
examination  is  taken,  there  should  be  few  faihires  to  secure  tissue  which  is 
tjpical  of  the  lesion.  I  have,  however,  often  failed.  The  removal  of  nomnal 
miicons  membrane  undermined  by  cancer  is  the  most  frequent  cause  of  failurc 
to  obtain  a  specimen  of  the  growth  itself,  as  such  a  relation  of  normal  to  diseased 
tissue  is  not  inf  requent  in  the  periphery  of  a  tumor,  and  it  may  not  be  possible 
to  pass  the  periphery  of  tumors  with  the  gastroscope. 

TJlcers  within  the  stomach  have  been  classified  by  Elsner  as  simple  erosions, 
as  small  round  punched-out  ulcers,  or  as  callous  ulcers.  He  describes  these 
forms.  I  am  not,  from  my  experience,  able  to  describe  the  gastroscopic  appear- 
ances  characteristic  of  ulcer,  and  believe  that  as  yet  the  knowledge  of  gas- 
troscopv  has  not  been  suiEciently  broad  to  ju8tify  such  descriptions.  Most  of 
the  descriptions  display  a  dependence  upon  appcarances  seen  at  autopsy  or  at 
the  operating  table.  Such  sources  of  information  fumish  better  guidea  than 
actual  appcarances  through  the  gastroscopic  tube. 

Kevertheless,  this  mucli  can  be  alleged:  carcinoma  and  ulcer,  when  seen 
within  the  stomach,  can  be  recognized,  so  that  when  dealing  with  the  former 
we  are  seldom  in  doubt  as  to  the  nature  of  the  lesion.  In  the  majority  of 
cases,  the  diagnosis  can  be  confirmed  by  obtaining  a  microscopieal  section. 
This  latter  method  of  diagnosis  should  be  more  or  less  certain,  according 
to  one's  skill  in  selecting  portions  of  the  lesions  from  which  to  take  the 
section. 

The  Gastroscope  and  the  X-ray. — As  I  have  stated,  my  own  experience  has 
been  limited  chicfly  to  cancer,  and  the  majority  of  cancers  which  1  have  diag- 
nosed  have  been  in  the  cardiac  region  of  the  stomach.  It  is  in  this  region  that 
the  gastroscope  finds  itsgreatest  field  of  usefulness,  though,  of  course,  growths 
in  this  locality  are  far  more  infrequent  than  in  the  pyloric  region.  This  fact 
introduccs  for  discussion  the  comparative  diagnostic  value  of  the  X-ray8  and 
the  gastroscope. 

The  conchisions  of  such  a  discussion  are  of  much  importance  because  an 
X-ray  exaraination  is  easilv  made  and  is  accompanied  by  no  particular  discom- 
fort.  On  the  other  hand,  a  gastroscopic  examination  is  either  accompanied  by 
quite  a  little  discomfort  or  necessitates  a  general  anesthetic. 

I  have  been  fortunate  cnough  to  be  associated  in  some  of  my  work  with  Dr. 
Lewis  G.  Cole  and  Dr.  Le  Wald.  Dr.  Le  Wald  will  discuss  his  views  in  another 
portion  of  this  work. 
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To  Dr.  Cole  unque8tionably  belongs  the  credit  of  having  been  one  of  the  firat  to 
demonstrate  that  a  series  of  bismuth  8hadow8  of  the  stomach  may  be  taken  at  such 
intervala  that  the  various  stages  of  the  peristaltie  wave  may  be  seleeted.  He  bas  fur- 
ther  8howii  that  in  such  a  series  of  plates  lesions  of  an  obstructive  nature  within  the 
stomach  will  cause  changes  in  the  various  stages  of  the  peristaltie  wave  which  are 
ehapacteristic  of  these  lesions.  Such  perfection  of  the  X-ray  diagiiosis  of  the  stomach 
in  Boine  degree  reduces  the  value  of  gastroscopy.  It,  however,  only  diininishes  the 
value  of  ga8troscopy  in  that  particular  portion  of  the  stomach  where  gastro8copy  is 
weake8t.  Dr.  Cole  haa  been  kind  enough  to  furnish  the  writer  with  an  expres9ion  of 
his  own  view  of  the  comparative  values  of  these  procedures,  for  publication  here.  Ile 
States : 

"Every  possible  efFort  should  be  made  to  detect  early  malignant  lesions  of  the 
gastro-intestinal  tract.  The  results  of  the  technic  already  described  in  this  chapter, 
indicate  that  in  the  near  f uture  the  esophagoscope  and  gastroscope  will  give  as  valuable 
information  in  the  upper  portion  of  the  digestive  tube  as  the  proctoscope  now  fur- 
nishes  at  the  lower  end.  In  both  these  regions,  the  field  of  usefulness  of  these  instru- 
menta is  overlapped  by  or  so  closely  associated  with  rontgenologic  diagnosis  that  a 
word  from  a  rontgenologist  may  not  come  amiss. 

**  TECHNIC. — The  gastroscopic  cxamination  is  apparcntly  Icss  painfiil  tlian  ono 
would  imagine.  No  one  relishes  a  8word-8wallowing  feat,  and  few  patients  take  kindly 
to  the  stomach  tube,  but  it  is  surprising  how  little  discomfort  the  gastroscope  entails. 
The  3  or  4  patients  whom  I  have  seen  examined  by  the  method  described  in  this  chap- 
ter made  less  complaint  than  the  average  person  makes  over  an  ureteral  catheteriza- 
tion,  which  is  considered  painless  by  the  genito-urinary  surgeon. 

**  FIELD  OF  OBSEBVATION. — AH  parts  of  the  esophagus  and  the  rugie  on  the 
anterior  and  posterior  parts  of  the  vertical  portion  of  the  stomach  are  revealed  with  a 
distinctness  that  is  astonishing  to  one  unfamiliar  with  the  examination.  The  pars 
cardiaca,  and  especially  the  cardiac  orifice,  where  a  lesion  is  more  likely  to  escape  even 
careful  rontgenologic  observation,  is  the  very  region  to  which  the  gastroscope  is  par- 
ticularly  applicable. 

"The  information  gained  by  gastroscopy  is  of  two  kinds : 

"First:  The  detection  of  a  lesion  in  the  esophagus  or  vertical  portion  of  the 
stomach. 

"Second :     Conclusions  as  to  its  malignancy  or  non-malignancy. 

'•BELATIVE  USEFULNESS  OF  GASTROSCOPIC  AND  RONTGENOGRAPHIC  EX- 

AMINATIONS. — In  thoir  special  regions,  the  gastroscopic  and  riintgenographic 
examinations  are  about  equally  successful  in  the  diagnosis  of  such  lesions,  but 
the  extent  of  the  larger  lesions,  particularly  on  the  lesser  curvature  of  the  stomach, 
can  be  determined  more  accurately  by  the  rontgenographic  examination.  Although 
cardiospasm,  cicatricial  contraction,  and  carcinoma  of  the  pars  cardiaca  can  usually  be 
idontified  r6ntgenographically,  the  differentiation  betwecn  these  conditions  can  be 
made  with  a  greater  degree  of  certainty  by  the  gastros<'ope  than  by  the  rontgen  ex- 
umination.  The  rontgenogram  reproduced  in  Figure  2  illustrates  the  value  of  this 
conibiued  method  of  examination — in  this  instance,  applied  to  the  esophagus.  Stere- 
oscopic  rontgenograms  of  this  patient  8howed  a  collection  of  bismuth  j  ust  above  the 
root  of  the  lungs,  caused  probably  by  pressure  on  the  esophagus  of  the  root  of  the  lung 
on  the  arch  of  the  aorta.  Although  the  obstruction  was  not  complete,  the  involvement 
looked  9Uspiciou8ly  like  an  organic  lesion,  judgod  by  a  single  examination.  The 
esophogosoopic  examination,  on  the  contrary,  failed  to  show  any  lesion  at  this  point, 
and  a  «ul»8equeiit  autopsy  demonstrated  that  this  area  of  the  esophagus  was  normal. 

"The  present  field  of  gastrocolic  examination  docs  not  include  the  pars  pylorica, 
aa  haa  already  been  stated.    In  this  region,  where  80  per  cent.  of  gastric  carcinomata 


476  ESOPHAGOSCOPY   AND    GASTROSCOPT 

occur,  serial  rontgenography  affords  the  most  accurate  information  obtainable*      On 

the  rontgenographic  findiiigs  alone  one  is  justified  in  making  a  positive  diagnosis  of 

indurated  gastric  ulcer  or  carcinoma,  although  it  is  not  always  possible  to  difPerentiate 

between  tbese  conditions.    nowever,  as  indurated  ulcer  may  become  malignant  at  anj 

tirne,  ulcerative  processes  should  be  considered  malignant  until  proven  otherwi8e  hy  the 

microscopic  examination  of  a  specimen. 

"VALUE   OF   COMBINED   GA8TB0SC0PY   AND   SEBI  AL   BONTGENOGBAPHY. 

— \Vhile  each  of  tbese  specialties,  stili  new,  bas  its  own  field  of  utility,  a  co- 
operative  use  of  botb  examinations  will  result  in  a  more  accurate  diagnosis  of  gastro- 
esophageal  lesions  than  bas  ever  been  attained  by  any  otber  metbod  or  metbods,  anJ 
will  render  infrequent,  if  not  impossible,  tbe  failure  to  recognize  malignant  lesions  iii 
tbeir  earliest  stages." 

In  iny  opinion,  there  can  be  no  que8tion  that  it  is  most  desirable  in  everv 
caae  of  intragastric  lesion  to  have  the  findings  of  botb  an  X-ray  and  a  gas- 
troscopic  examination.  In  the  cardiac  region  of  the  stomach,  an  X-ray  ex- 
amination  is  often  inconclusive.  It  is,  however,  in  j  ust  this  region  that  gas- 
troscopy  is  strongest.  At  the  present  tirne,  it  would  be  iinwi8e  to  define  either 
how  much  of  the  stomach  should  be  claimed  bv  either  of  tbese  methods  of  ex- 
araination  or  the  degree  of  certaintv  with  which  negative  findings  niay  be 
trusted  throughout  sucb  fields.  I  believe,  however,  that  8ub8equent  experience 
will  substantiate  the  following  statements: 

If  the  interior  of  the  stomach  appears  nomaal  tbrough  the  gastroscope,  the 
conclusion  is  justified  that  the  vertical  portion  of  the  stomach  is  normah  This 
conclusion,  however,  is  not  warranted  by  a  negative  X-ray  examination. 

On  the  other  hand,  a  negative  gastroscopic  examination,  at  the  present  time, 
does  not  exclude  a  lesion  in  the  pvloric  portion  of  the  stomach,  whereas  a  series 
of  bismuth  pictures  taken  with  a  frequcncy  which  8hows  the  progression  of  the 
peristaltic  wave  will  show  a  lesion  of  the  pvloric  portion  of  the  stomacli,  if  such 
exists. 
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CHAPTER   XI 

THORACIC    SUBGEBT 

Franz  Toeek 
BUBOEBT  OF  THE  EBOPHAOUB 

A.     THE  INTEODUCTION  OF   SOITNDS 

The  introduction  of  bougies  into  the  esophagus  is  indicated  for  purposes  of 
(liagiiosis  and  for  the  dilatation  of  strictures. 

Anatomioal  Points. — The  followiiig  anatomieal  points  are  to  be  noted.  In 
the  neck  the  esophagus  lies  in  front  of  the  spinal  column  and  behind  the 
trachea,  a  little  to  its  left  side,  so  that  it  projects  8lightly  beyond  the  left  border 
of  the  trachea.  In  the  thorax  it  occupies  a  portion  of  the  posterior  mediastinum 
and  is  there  situated  stili  further  to  the  left.  Rarely  the  thoracic  duct  touehes 
its  posterior  surface  in  the  upper  part  of  the  thorax.  At  the  bifurcation  of  the 
trachea,  the  esophagus  lies  behind  the  trachea  and  also  behind  the  transverse 
portion  of  the  arch  of  the  aorta  from  which  the  trachea  separates  it.  Below 
this  point,  it  lies  at  first  to  the  right  of  the  dcscending  aorta,  and,  as  it  crosses 
the  left  bronchus,  its  relative  position  is  siich  that  it  now  lies  between  the  left 
bronchus  and  the  aorta,  the  latter  being  posterior  and  to  the  left  of  the  esopha- 
gus. Then  the  esophagus  crosses  over  in  front  of  the  aorta  to  take  its  position 
to  the  left  of  that  vessel  in  the  lowcr  part  of  the  thorax.  It  may,  therefore,  be 
said  to  turn  spirally  around  the  aorta.  Its  shape,  however,  is  not  twisted  as 
much  as  the  description  of  its  course  relative  to  the  aorta  might  lead  one  to 
think;  for  the  greater  part  of  the  twisting  is  done  by  the  aorta,  whereas  the 
esophagus  is  coniparativcly  strai^ht.  There  are  individual  differences  in  its 
shape;  in  some  subjects  the  curve  is  marked,  in  otliers  merelv  indicated.  At  the 
esophageal  opening  in  the  diaphragm,  it  lies  markedly  to  the  left  of  the  median 
line.  The  last  centimeter  or  2  (about  Vj  '^^')  ^^  ^be  esophagus,  rarely  more,  is 
in  the  abdominal  cavity,  where  it  joins  the  stomach. 

It  receives  its  blood  supply  in  the  neck  from  branches  of  the  inferior  thyroid 
arteries ;  in  the  chest,  from  branches  of  the  bronchial  arteries  and  of  the  aorta 
itself ;  in  the  abdomen,  from  branches  of  the  left  gastric  artery. 
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It  has  a  mucous,  submucous,  and  muscular  coat.  It  is  covered  by  a  layer  of 
connective  tissue  which  is  directly  continuoiis  with  the  mediastinal  connective 
tissue. 

It  is  of  importance  to  know  that  a  narrowing  of  the  lumen  of  the  esophagus 
is  normally  present  at  3  more  or  less  well-defined  places.  The  first  of  these  is 
at  the  beginning  of  the  esophagus,  behind  the  cricoid  cartilage ;  the  second  or 
middle  constriction  corresponds  to  the  bifurcation  of  the  trachea,  though  there 

may  also  exist  an  intermediate  one  between  these  2  at  the 
junction  of  the  cervical  and  thoracic  portions  of  the 
esophagus;  the  third  constriction  is  at  the  hiatus  oesopha- 
geus  of  the  diaphragm  or  from  1  to  2  cm.  (^/^  in.  or  so) 
above  it. 

One  should  know  not  on1y  the  total  length  of  the  esophagus 
but  also  the  distance  from  the  incisor  teeth  to  certnin  points 
serving  as  landmarks.  Three  points  should  be  known ;  they  are, 
first,  the  beginning  of  the  esophagus;  second,  the  site  corre- 
sponding  to  the  bifurcation  of  the  trachea;  third,  the  cardiac 
end  of  the  esophagus.  The  distances  of  these  points  from  the 
teeth  are  not  the  same  in  aH  individuals  but  may  yaiy  to  a  con- 
siderable  degree,  and  they  are,  as  a  rule,  shorter  in  females  than 
in  males. 

According  to  v,  Hacker,  the  most  frequent  measure- 
ments  are  as  follow8:  For  males,  from  the  teeth  to  the 
beginning  of  the  esophagus,  15  cm.  (6  in.)  ;  to  the  bifur- 
cation, 26  cm.  (1014  in.)  ;  to  the  cardia,  40  to  41  cm.  (16 
to  16^/2  in.).  For  females  these  figures  are,  respectively, 
14,  24,  and  38  to  39  cm.  (5%,  91/2,  and  15  to  ISi/o  in.). 
For  facility  in  memorizing  we  may  8ay  that  the  first 
stretch,  teeth  to  beginning  of  esophagus,  and  the  last 
stretch,  from  bifurcation  to  cardia,  measure  each  about 
15  cm.  (6  in.),  while  the  middle  stretch,  beginning  of 
esophagus  to  bifurcation,  measures  about  10  cm.  (4  in.). 
Typcs  of  Bougies. — Esophageal  bougies  are  of  2  kinds,  the  silk  web  bougies 
with  conical  points  (Fig.  1,  A)  and  the  olive-tipped  bougies  (Fig.  1,  B).  The 
former  are  used  for  dilating  strictures,  the  latter  are  preferable  for  determiuing 
the  exact  location  of  the  stricture,  as  the  olive  point  is  arrested  at  the  site  of  the 
constriction.  If  an  olive  point  can  be  made  to  pass  beyond  the  stricture,  one 
can  sometimes,  on  withdrawing  it,  also  locate  the  lower  end  of  the  stricture  by 
the  resistance  which  the  bougie  encounters.  Both  the  conical  and  the  olive- 
tipped  bougies  are  made  in  different  sizes. 

Biagnosis  by  Bongies. — For  purposes  of  diagnosis,  a  fairly  large-sized  olive 
tip  is  first  introduced,  in  order  that  its  passage  bejond  the  stricture  may  surelj 
be  prevented  and  the  location  of  the  stricture  may  be  determined.  Then,  to  de- 
termine  the  caliber  of  the  stricture,  smaller  and  smaller  olive  tips  are  inserte^l, 
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until  one  of  them  passes.  The  stricture  inay  bc  so  narrow  that  even  the  smallest 
instrument  fails  to  pass  beyond  it. 

Dilatation  of  Striotures. — For  dilating  strictures,  the  conical  silk  web  bou- 
gicjs  are  used.  Having  determined  the  caliber  as  stated  above,  we  begin  with 
the  bougie  corresponding  to  that  caliber  and  gradually  insert  larger  and  larger 
bougies,  provided  that  the  stricture  proves  to  be  dilatable. 

The  surgeon  sits  in  front  of  the  patient,  a  basin  at  hand  to  catch  the  šaliva, 
and  the  patient^s  clothes  protected  by  a  sheet  or  by  towel8.  Artificial  teeth  aro 
removed.  The  bougie  is  dipped  in  water,  that  it  may  glide  more  easily,  and,  in 
the  čase  of  the  silk  web  bougie,  for  the  purpose  of  rendering  it  more  pliable. 
Of  lubricating  agents  employed,  water  is  the  one  that  is  least  objectionable  to 
the  patient ;  however,  oil,  vaselin,  glycerin,  or  white  of  egg  may  be  substituted. 
The  paticnt'8  head  is  brought  8lightly  forward,  as  this  position  opens  the  in- 
troitus  of  the  esophagus,  and  the  bougie  is  introduced  into  the  pharynx  in  the 
midline  or  8lightly  to  the  left  of  it,  as  the  esophagus  lies  somewhat  more  on  the 
left  than  on  the  right  side.  One  should  seek  to  avoid  contact  with  the  buccal 
cavitv  as  much  as  possible  in  order  to  avoid  gagging.  In  some  cases,  however, 
in  order  to  facilitate  the  introduction  of  the  instrument,  it  may  be  nece8sary  to 
press  the  tongue  gently  forward  with  the  left  index  finger.  More  or  less  resist- 
ance  may  be  encountered  at  the  sites  where  a  narrowing  of  the  lumen  is  normally 
present  (corapare  anatomical  points  mentioned  above).  The  most  constant  of 
these  obstacles  is  at  the  beginning  of  the  esophagus,  behind  the  cricoid  cartilage. 
This  can  best  be  overcome  by  causing  the  patient  to  8wallow,  as  the  bougie 
passes  that  point,  on  its  withdrawal  as  well  as  on  its  introduction.  To  diminish 
the  gagging,  the  šaliva  should  be  allowed  to  flow  out  of  the  mouth,  the  patient's 
face  being  tumed  slightly  downward.  Most  patients,  unless  instructed  other- 
wise,  turn  the  face  up,  and  in  consequence  the  šaliva  flows  toward  the  larynx 
and  causes  coughing.  The  tendency  to  gagging  may  also  be  diminished  by  en- 
couraging  the  patient  to  breathe  deeply.  Undue  force  should  ncver  be  em- 
ploycd ;  the  bougie  must  be  passed  gently.  One  should  feel  his  way,  as  it  were, 
as  if  the  tip  of  the  bougie  were  the  tip  of  the  finger. 

After  the  patient  has  become  somewhat  accustomed  to  the  procedure  of 
passing  the  bougie,  the  instrument  can  be  left  in  plače  for  5  minutcs  or  even 
V2  hour.  To  prevent  the  patient  from  biting  off  the  bougie,  a  cork  or  wooden 
wedge  mav  be  introduced  between  the  teeth.  Many  patients  soon  learn  to  in- 
troduce  the  bougies  themselves. 

For  very  narrow  strictures,  the  silk  web  bougies  cannot  be  used ;  filiform 
bougies  must  be  employed.  Those  made  of  catgut,  if  not  vamished,  will  swell 
when  in  situ  and  thus  aid  in  dilating  the  stricture.  They  may  be  left  in  plače 
for  10  to  30  minutes.  In  instances  where  difficulty  is  encountered  in  finding 
the  entranco  to  the  stricture,  a  number  of  filifonns  may  be  introduced  through 
a  hollow  bougie  down  to  the  stricture,  and  one  after  another  mav  be  pushed 
fonvard  in  a  manner  similar  to  that  employed  in  tight  strictures  of  the  urethra 
(Fig.  2).    AMiere  these  methods  fail,  attempts  should  be  made  to  pass  a  fili- 
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form  with  the  aid  of  the  esophagoscope.  W'here  a  ga8tro8toiny  haa  alreadv  been 
performed,  it  is  often  poasible  to  pasa  a  bougie  from  be]ow  upwar(i,  when  at 
temptB  to  pass  it  from  above  downward  have  failed. 

If  a  stricturc  haa  beeii  Bomewhat  dilated  by  one  of  the  above  methoda,  rapiJ 
progress  may  often  be  achieved  bv  the  introduction  of  a  nibber  drainage  tiibc 
stretched  ovor  a  long  probe  (v,  Hacker'a  method).  As  probe  or  drainage  tube 
carrier,  a  stiff  filiform  ia  used.  Ab  the  mbber  tube  ie  atretched  over  the  car- 
rier,  ita  open  end  will  project  to  one  side  (Fig.  3,  A),  To  facilitate  ita  intro- 
duction into  the  stricture,  the  projeeting  opeii  end  is  cut  off  {Fig.  3,  B  and  C). 


I 


Fiu.    2.— iMTRooDcnoK  or  PiLiFURK  BoDoiBs  (s,  b,  c)       Flo.   3.  —  A  —  Sthgtch:no    a    Rdbheb 

TaRODOH    A    TUBULAR    BoDUlE     luTO  THE     StRICTDBB.  TcBB    OvEB  A  CaRRIER.       B  AND  C— 

b  ,  TBE  FlLICOHU,  RAS  EhTEHED  THE  STBICTCHE.  CDTTINa    OFF    PROJECTINO    EnD. 

Wlien  the  armed  tube  haa  bcen  carried  through  the  stricture,  the  outside  end  of 
the  carrier  is  released  by  atretching  the  tube  and  letting  it  3lowly  glide  over 
the  carrier.  The  rubber  tube  then,  by  virtue  of  ita  eia8tieity,  tends  to  resumc 
the  ealiber  it  had  before  it  wa3  stretched  and  thua  diiates  the  stricture. 

No  matter  what  method  is  employed,  the  dilatation  must  be  gradual  and 
gentle.  If  pain  or  fever  occurs  during  tlie  courae  of  treatment,  the  introduction 
of  bougica  must  be  intermitted  to  avoid  the  forraation  of  ulcer  with  poasiblc 
periesophagcal  phlejriiion  or  perforation. 

A  very  ingenions  method  of  aiding  the  esophageal  bougie  to  find  ita  way 
down  is  one  using  a  thread  as  a  guide,  as  reeommended  by  Mixter  and  Plum- 
mer.  0]ive-tip  bougies  are  used,  the  olivea  of  which  are  provided  witb  drill 
holes  from  the  tip  to  1  side  of  thp  base  for  threading  (Fig,  4,  A).  The  patient 
slowly  8waIlows  6  varda  of  buttonhole  silk.     The  first  portion  of  thia  forras  a 
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snarl  in  the  esophagus  or  stomach.  Plummer,  therefore,  recommends  letting 
the  patient  8wallow  3  yards  duriug  an  aftemoon  and  the  remaining  3  yards  on 
the  following  dhv.  The  firet  portion  pasfes  into  the  intestine  during  tlie  uight, 
and  the  remainder  U8ually  fo]lowB  without  enarling.  This  thread  o£  ailk  passes 
dowti  the  intestines  sufficieiitly  far  to  provent  its  withdrawal  on  being  piilled 
taiit.  The  eilk  is  now  threaded  into  the  olive,  and  the  hougie  ia  passed  imder 
its  guidance.  The  passage  of  an  ungnided  instrument  is  particnlarlv  dirticult 
in  cases  of  diverticuliim  and  caaea  of  dilatation  proximal  to  a  eonstriction, 
whether  organic  or  spasmodic,  the  tendenc^  always  belng  for  the  instrument  to 


Fio.  4.— A— Olivb  Tip  Bocaii 

IK  DtVERTICtlLUU:  C — Thacttujn 

IT  Into  Pboper  Channkl. 


become  poeketed  in  the  diverticulum  or  in  the  pouch-like  dilatation.  The 
threaded  olive  wi)I  likcwise  enter  the  diverticulum  as  long  as  the  tliread  ia  left 
looae  (Fig.  i,  B)  ;  but  when  it  is  drawn  taut,  the  olive  is  raised  ont  of  the  poueli, 
and  it  can  then  be  passed  into  the  proper  ehannel  (Fig.  4,  O).  Similar  condi- 
tione  vili  ohtain  when  there  is  a  bag-like  dilatation  above  a  eonstriction.  With 
the  aid  of  the  threaded  bougie,  it  is  also  possible  to  detemiine  the  site  and  depth 
of  a  diverticulum.  The  hougie  is  passed  to  the  bottom  of  the  pouch,  the  thread 
being  slackcned  slightl.v;  then  a  pult  on  the  ailk  raiaes  the  bougie  to  the  plače 
where  the  esophagua  continues  downward, 

Eloctrolvsis  has  been  iiaed  with  good  results.     The  negative  pole  is  brought 
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in  contact  with  the  structure,  while  the  positive  pole,  attached  to  a  broad,  flat 
electrode,  is  placed  on  the  thorax.  A  eurrent  of  15  milliamperes  is  applied  for 
60  to  60  seconds. 

Where  dilatation  by  any  of  the  above  methods  is  impossible,  operative  meaa- 
ures  are  employed.  These  are  intemal  or  extemal  esophagotomy,  gastrostomji 
and  combined  operations. 

Dangers. — A  disregard  of  the  rule  that  the  passage  of  bougies  must  always* 
be  gentle,  or,  stili  worse,  the  iise  of  brute  foree  in  the  presence  of  an  obstacle,  is 
apt  to  cause  perforation  just  above  a  strictiire  or  at  the  site  of  an  u!cer  or  car- 
eiuoma.  If  an  aneurvsm  of  the  aorta  exi8ts,  there  is  great  danger  of  perforat- 
ing  it  and  eausing  immediate  death.  This  aceident  has  ocevirred  repeatedly. 
Another  danger  is  that  of  introducing  the  bougie  into  the  larynx  and  eausing 
suffocation.  Ordinarily  the  irritation  would  proniptlv  cause  a  violent  spasm  of 
coughing  and  thus  givo  warning  of  the  niistake,  biit  in  the  presence  of  anes- 
thesia  the  error  might  not  be  noticed  promptly. 

Contra-indioations. — If  wo  know  that  aneurvsm  of  the  aorta  is  present,  the 
passage  of  a  soiind  should  be  avoided,  if  possible.  nowever,  the  presence  of  an 
aneurvsm  as  the  cause  of  esophageal  obstruction  inay  be  unknown  whcn  the 
bougie  is  introduced  for  purposes  of  diagnosis  or  treatment.  I  described,  in 
1891,  2  cases  with  marked  obstruction  in  \vhich  I  had  introduced  bougies  for  the 
purpose  of  dilating  what  vvas  supposed  to  be  a  malignant  stricture  of  the  esopha- 
gus.  In  the  course  of  this  procedure  I  observed  that,  when  the  bougie  wa8  in 
situ,  its  steni  could  be  seen  and  felt  to  pulsate.  This  svmptom  led  me  to  suspect 
the  presence  of  aneurysm  of  the  aorta,  a  diagnosis  which  was  later  substantiated 
by  additional  clinical  svmptoms.  The  cases  demonstvated  a  new  symptom  of 
aortic  aneurvsm  in  the  pulsating  esophageal  sound.  Of  course,  this  pulsation 
will  take  plače  only  if  the  aneurvsm  impiuges  on  the  esophagus,  and  it  is,  there- 
fore,  most  likelv  to  be  found  in  cases  whcre  the  aneurvsm  causea  esophageal 
stenosis.  If,  therefore,  the  bougie  transmits  pulsations,  one  should  be  very 
wary  of  reintroducing  it. 

Although  opposcd  to  former  views,  we  must  consider  the  presence  of  carci- 
noma  of  the  esophagus  to  be  another  contra-indication  to  the  passage  of  soimds. 
Irritation  of  a  carcinoma  is  apt  to  cause  it  to  gTow  more  rapidlv,  in  this  location, 
as  elsewhere.  One  should,  therefore,  desist  from  passing  sounds  oftener  than 
necessary  for  a  diagnosis.  Fonuorlv,  dilatation  was  a  recognized  method  of 
treatment  of  carcinoma  of  the  esoi)hagii8;  in  the  light  of  our  present  knowledge, 
this  practico  must  be  condemned,  especiallv  since  I  have  demonstrated  and 
proved  the  po8sibility  of  successful  surgical  removal  of  esophageal  carcinoma 
(page  510). 

In  non-dilatable  stricturcs  the  passage  of  bougies  should  not  be  persisted  in ; 
they  are  cases  for  operative  treatment.  In  congenital  stenosis  of  the  esophagus, 
if  the  bougie  fails  to  pass  whcn  handled  gentlv,  one  should  desist.  These  cases 
somotinies  have  com])lcte  atresia  of  the  esophagus. 

I  saw  a  čase  of  this  nature  in  consultation,  in  a  baby  4  day8  old,  that  had 
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vomited  everything  since  birth.  Bougies  T70uld  not  enter  the  stomach.  I  eoun- 
seled  the  performance  of  gastrostomv  and  wamed  against  further  attempts 
at  passing  bougies.  The  family  physician,  however,  pennitted  himself  to  be 
urged  by  the  parents  to  make  another  attempt  to  pass  a  sound.  This  time  he 
succeeded  in  overeoming  the  obstmction,  and  the  baby  swallowed  some  milk 
which  did  not  retnm.  Death  occurred  soon  after,  and  autopsy  revealed  that 
a  complete  atresia  of  the  esophagiis  had  been  present,  and  that  the  bougie  had 
perforated  through  the  bottom  of  the  blind  poueh  into  the  pleura. 

B.    ESOPHAGOTOMT 

1.       InTEBNAL    EsOPirAGOTOMT 

Intemal  e8ophagotomy  with  the  aid  of  an  instrument  similar  to  Maison- 
neuve's  urethrotome  is  a  dangerous  procedure,  as  it  may  be  attended  by  perfora- 
tion  of  the  esophagus  or  injury  to  neighboring  organs  occasioned  by  entrance 
of  the  instrument  into  a  f alse  passage ;  or  it  may  be  followed  by  peri-esophageal 
phlegmon.  It  has,  therefore,  been  abandoned.  TTnder  the  guidance  of  the  eye, 
with  the  aid  of  the  esophagoscope,  intemal  esophagotomy  stands  upon  a 
sounder  footing.     (See  Vol.  III,  Chap,  X.) 

2.     Inteenal  Esophaootgmt  Combined  with  Gastrostomt 

.  An  interesting  and  very  successful  inethod  is  that  of  Dunham,  who  employs 
silk  threads  and  guides.  Dunham  has  perfected  Abbe^s  method  of  sawing  into 
a  strieture  with  a  silk  thread  by  wedging  an  olivary  dilator  into  or  against  the 
strieture,  thus  pressing  the  string  against  the  wall  of  the  strieture  which  it  is 
intended  to  cut.  The  method  presupposes  the  presenee  of  a  previou8ly  made 
ga8trostomy  opening.    The  procedure  is  as  f ollow8 : 

The  patient  swallows  a  silk  thread  which  is  passed  through  an  ordinarj 
glass  drinking  tube,  and  the  loose  end  of  which  is  allowed  to  float  in  a  glass  of 
water.  As  the  water  is  sucked  through  the  tube,  the  silk  thread  is  washed  down 
the  esophagus.  Its  lower  end  is  then  caught  through  the  gastrostomy  wound. 
Now  a  long,  stout,  linen  fishing  line  is  taken,  and  the  upper  end  of  the  Bwal- 
lowed  thread  is  tied  to  it  at  its  middle.  The  strong  thread  is  pulled  through 
till  its  doubled  end  has  emerged  from  the  gastrostomy  opening.  The  doubled 
end  is  cut,  so  that  we  now  have  2  strings  in  the  esophagus.  One  of  these  is  to 
scrve  as  a  saw,  the  other  for  the  purpose  of  introducing  metal  spindles  of  dif- 
ferent  sizes  into  the  esophagus.  The  spindle  is  locked  at  each  end  to  a  wire 
which  serves  to  guide  it  to  the  proper  plače  (Fig.  5,  A),  the  wire  in  tum  being 
introduced  by  one  of  the  linen  threads  to  which  it  is  tied.  A  small  spindle  is 
first  used.  Wlnle  an  assistant  draws  it  snuglv  against  the  strieture,  the  sur- 
geon  makes  8awing  motions  with  the  fishing  line,  cutting  into  the  strieture 
against  whieh  the  thread  is  prcssed  by  the  spindle.  This  sawing  is  continued 
until  the  spindle  passcs  the  strieture.     Then  succe8sively  larger  spindles  are 

88B 
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locked  to  the  wires,  and  the  procesa  of  8awing  is  repeated.  To  giiard  the  soft 
parts  of  the  phar3'nx  and  stomach  frora  injury  by  the  fishing  line  and  the  wire,  2 
guard  tubes  are  nsed,  1  for  the  pharynx  (Fig.  5,  B),  and  1  to  be  introduced 
through  the  gastrie  fistula  to  the  cardiae  orifice  (Fig.  5,  C).  Not  too  much 
should  be  attempted  at  1  sitting.  In  the  interval  between  operations  the 
patient  retains  a  thread  in  the  esophagus,  the  upper  end  of  which  is  fastened 
to  the  f aee,  the  lower  to  the  abdomen.  At  the  next  sitting  this  thread  senes  to 
introduce  a  new  dovibled  fishing  line,  and  the  operation  is  repeated  as  before. 
When  the  largest  spindles  pass  through,  the  patencv  of  the  esophagus  is  pre- 
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Fig.  6. — ^A — Dunham'8  Wire-and-Spindlb  Bougie;  B — Guard  Tube  for  Phartnx;  C — Guard  Tube 

FOR  Stomach. 

served  by  the  passage  of  sounds.     Instead  of  wires  and  spindles,  a  filifonn 
guide  bougie  on  which  is  locked  an  olive-tipped  dilator  mav  be  used. 


3.       EXTERNAL   ESOPUAGOTOMT 

Indioations. — This  operation  is  performed  for  the  removal  of  foreign  bodies 
that  cannot  be  extracted  by  bloodless  methods  (see  chapter  on  Esophagoscopv), 
also  for  the  cure  of  certain  strictures  favorably  located  for  this  method  of 
treatment  and  not  capable  of  being  treated  by  dilatation.  In  regard  to  the 
former  indication,  the  following  rules  win  serve  as  a  guide:  1.  Foreign 
bodies  recentlj  swallowed  should  be  removed  bv  extemal  esophagotomy  within 
24  hours  after  bloodless  methods  have  failed.  2.  Foreign  bodies  swallowed 
some  days  previous  require  immediate  operation,  if  bloodless  methods  fail. 
3.  If  the  nature  of  the  foreign  body  is  such  that  its  movement  up  or  down 
would  involve  danger,  immediate  operation  is  indicated.  4.  Immediate  opera- 
tion is  also  indicated  if  there  is  hemorrhage  from  the  mouth.  5.  The  most 
absolute  indication  for  immediate  operation  is  the  presence  of  peri-esophageal 
phlegmon  and  mediastinitis. 
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In  cases  of  stricture,  external  esopliagotomj  is  emploved:  1.  To  incise 
strictiircs  situated  in  the  neck.  The  incision  is  made  in  the  longitudinal  direc- 
tion,  wherea8  the  healing  occiirs  more  in  a  transverse  direction,  thus  tending  to 
wiclen  the  lumen.  2.  To  establish  an  esophageal  fistula  for  the  introduetion 
of  food,  if  the  obstruction  is  higher  up.  3.  Soraetimes  for  the  purpose  of 
dilating  strietures  situated  below  the  upper  thoracic  aperture.  4.  For 
the  purpose  of  incising  strietures  situated  below  the  upper  thoracic 
aperture,  through  the  e8ophagotomy  opening  —  the  so-called  combined 
esophagotomj  (Gussenbauer),  a  combination  of  extemal  and  internal 
esophagotomv. 

Anatomical  Points. — In  the  neck  the  esophagus  deviates  slightly  to  the  left, 
projecting  somevvhat  farther  out  than  the  left  border  of  the  trachea,  which  liea 
in  front  of  it.  The  recurrent  laryngeal  nerve  runs  upward  in  the  gutter  be- 
tween  the  esophagus  and  the  trachea.  The  structures  in  front  of  the  lateral 
border  of  the  esophagus  are  the  skin  and  superficial  fascia,  the  platjsma,  the 
stemocleidomastoid,  stemohyoid,  and  omohyoid  muscles,  the  thyroid  gland, 
and  the  middle  layer  of  the  deep  cervical  fascia,  which  is  continuous  with  the 
capsule  of  the  thyroid  gland  me8ially  and  with  the  sheath  of  the  great  vessels 
laterally. 

Technic. — As  the  esophagus  projects  somewhat  beyond  the  trachea  on 
the  left  side,  the  operation  is  U8ually  performed  on  that  side  of  the  neck.  It 
may,  however,  be  performed  on  either  side.  The  claim  that  the  danger  of  in- 
jury  to  the  recurrent  nerve  is  greater  on  the  right  side  has  been  exaggerated ; 
the  danger  certainly  exist8  also  on  the  left  side.  If  esophagotomy  is  done  for 
the  removal  of  a  foreign  body,  the  seat  of  that  body  or  of  the  accompaiiying  in- 
flammatory  process  determines  on  which  side  the  operation  is  to  be  performed. 
Incision  is  made  along  the  anterior  border  of  the  stemocleidomastoid  muscle 
from  the  hyoid  bone  to  the  clavicle.  After  the  skin,  the  platysma,  and  the 
superficial  fascia  of  the  neck  have  been  divided,  the  stemocleidomastoid  muscle 
is  retrncted  laterally  and  the  8ternohyoid  me8ially.  The  omohyoid  muscle  is 
divided.  The  middle  layer  of  the  deep  cervical  fascia,  which  also  envelops  the 
thyroid  gland  and  is  attached  to  the  sheath  of  the  great  vessels,  is  now  exposed 
to  view.  Access  to  the  esophagus  is  obtained  only  after  this  fascia  has  been 
divided,  which  is  done  by  an  incision  made  mesially  to  the  carotid  sheath.  Now 
the  thyroid  gland  and  larynx  and  trachea  can  be  well  retracted  to  1  side,  to- 
gether  with  the  8ternothyroid  and  sternohvoid  muscles,  and  the  great  vessels 
are  drawn  to  the  other  side,  together  with  the  stemocleidomastoid  muscle. 
The  inferior  thvroid  artery  is  seen  coursing  across  the  field,  passing  from  be- 
noath  the  common  carotid  mesiallv  toward  the  thvroid  gland.  The  longus  colli 
muscle  lies  m  the  backgi*ound.  The  inferior  thvroid  artery  is  divided  between 
2  ligatures.  riiderneath  it  the  esophagus  presents.  Čare  must  be  taken  to 
avoid  injuring  the  recurrent  larvngeal  nerve,  whic]i  liea  in  the  groove  between 
the  esophagus  and  the  trachea.  If  necessarv,  it  should  be  retracted  mesially 
with  a  small  hook.     The  esophagus  is  opencd  on  its  posterolateral  aspect  in 
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order  to  avoid  injury  to  the  nerve.     A  bougie  is  introduced  to  facilitato  the 
inciaion  of  the  esophagus. 

If  the  operation  is  made  for  the  removal  of  a  foreign  body,  this  is  grasped 
and  released  by  careful  levering  motions,  avoiding  ali  undue  force.  A  stomach 
tube  is  now  introduced  through  the  esophagotomy  wound  for  the  purpose  of 
feeding,  a  cigarette  drain  is  carried  to  the  esophagus  below  the  tube  and  an- 
other  one  toward  the  mediastinum,  and  the  rest  of  the  wound  is  closed  in  2 
layers.  If  any  peri-esophageal  inflammation  is  present,  the  entire  wound  is 
left  open,  and  the  dressings  are  ehanged  every  few  hours.  The  tube  is  removed 
in  about  7  days.  The  first  few  days  after  the  removal  of  the  tube  the  wound 
should  be  held  closed  during  deglutition  by  pressing  a  pledget  of  gauze  or 
cotton  on  it. 

In  simple  cases,  where  the  wall  of  the  esophagus  is  uninjured,  the  esopha- 
gotomy  wound  may  be  closed  by  a  double  row  of  catgut  sutures.  Favorable  con- 
ditions  for  suture  will  not  usually  be  found :  for  it  is  the  progno8tically  serious 
cases  that  are  treated  by  operation,  esophagoscopy  being  employed  in  the  less 
serious  ones.  But  even  if  the  esophagus  wound  is  closed,  the  extemal  wound 
must  be  drained  in  every  čase,  also  toward  the  mediastinum.  In  cases  favor- 
able for  suture,  Hans  recommends  median  incision  of  the  esophagus  after 
cutting  the  skin  in  the  median  line.  Ile  considers  this  easier  and  believes 
that  the  closure  of  the  suture  is  rendered  safer  by  the  trachea  lying 
over  it. 

If  peri-esophageal  phlegmon  and  mediastinitis  are  present,  the  incision  is 
made  on  the  side  of  the  supposed  seat  of  the  perforation  at  the  anterior  border 
of  the  sternocleidomastoid  muscle  and  is  deepened  down  to  the  esophagus.  The 
esophagus  is  followed  downward  in  the  course  of  the  pus  to  the  depth  of  the 
mediastinum.  If  there  is  pus  on  both  sides,  a  bilateral  incision  is  made.  The 
esophagus  is  opened  at  the  site  of  the  perforation,  the  foreign  body  removed, 
and  a  stomach  tube  introduced.  Extensive  drainage  is  made,  both  upward  in 
the  neck  and  downward  into  the  mediastinum.  The  wound  is  left  open  in  its 
entire  extent.  The  foot  end  of  the  bed  is  raiscd  to  facilitate  the  drainage  of 
the  mediastinum,  and  this  position  is  retained  until  the  secretion  of  pus  bas 
diminished  and  the  septic  process  has  becomo  localized.  A  preliminary  gas- 
trostomy  may  be  performed  to  8implify  the  wound  treatment. 

Dangers  of  Esophagotomt 

Aspiration  pneumonia  may  arise  as  a  8equence  either  of  the  narcosis  or  of  the 
manipulation  of  the  throat  and  consequent  8welling.  Phlegmon  and  mediastinitis  mav 
develop  8ubsequent  to  operation.  Metastatic  abscesses  may  ensue.  Septic  erosion  of 
the  blood-vessels  may  result,  which,  as  a  rule,  is  fatal.  The  treatment  consists  iu 
digital  compression,  until  the  vessel  can  be  isolate^  and  tied.  This  is  very  diificult  of 
accomplishment.  Another  8eqiicnce  of  a  less  serious  nature  that  may  occur  is  the 
persistence  of  esophageal  and  mcdiastinal  fistula*.  The  former  U8ually  close  even  after 
the  lapse  of  months,  and  if  they  fail  to  do  so,  they  may  be  closed  by  operation. 
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C.  OPEBATION  FOB  DIVEBTICULUM  OF  THE  ESOPHAGUS 

Anatomioal  Points. — Corapare  anatomical  points  iinder  Introduction  of 
Sounds  and  Extemal  Esophagotomj.  Altjiough  diverticula  may  occur  in  any 
part  of  the  esophagus,  they  are  foiind,  as  a  rule,  in  the  uppermost  part  of  that 
organ,  their  exi8tence  in  other  parts  being  extremely  rare.  They  consist  of 
pouches  of  greater  or  less  size,  the  neck  of  which  is  about  the  level  of  the  cricoid 
cartilage.  The  pouch  descends  behind  the  esophagus  and  more  frequently  to 
the  left  side.  Its  wall  regiilarly  consists  only  of  a  protrusion  of  the  mucosa, 
the  niiiscular  coat  of  the  esophagus  being  lacking.  The  diverticulum  may, 
therefore,  be  considered  to  be  a  hemia  of  the  mucosa.  As  it  dilates,  it  presses 
more  and  more  upon  the  esophagus,  narrowing  its  lumen,  so  that,  when  an 
esophageal  bougie  is  passed,  it  regularly  becomes  pocketed  in  the  diverticulum 
(see  page  495).  Viewed  through  the  esophagoscope,  the  continuation  of 
the  esophagus  appears  as  a  narrow  slit  in  the  wall  of  the  diverticulum. 
\Vhen  the  diverticulum  is  large  and  filled,  it  may  often  be  seen  protruding  at 
the  neck,  as  a  rule  on  the  left  side.  In  the  fluoroscopic  picture,  after  the 
patient  has  swallowed  a  bismuth  mixturc,  the  shadow  of  the  diverticulum  may 
be  seen  (Fig.  6,  plate  facing  page  550) ;  small  diverticula,  globular  in  shape, 
are  seen  to  move  up  on  deglutition ;  large  ones  ha  ve  more  the  shape  of  a  bag. 

Technic. — As  a  preparatory  measure,  the  teeth  and  mouth  should  be  put 
into  good  condition  by  the  removal  of  tartar  and  the  use  of  mouth-washes  and 
gargles.  If  the  patient  is  much  underfed,  it  is  advisable  to  perform  a  pre- 
liminary  gastrostomy  and  to  postpone  operation  until  the  patient  is  better  nour- 
ished.  The  situation  of  the  sac,  as  seen  in  the  radiograph,  determines  whether 
the  operation  is  to  be  performed  on  the  right  or  the  left  side.  The  access  to 
the  esophagus  and  its  diverticulum  is  the  same  as  that  described  imder  External 
Esophagotoiny.  If  a  goiter  is  present  and  interferes  with  the  operation,  it  may 
be  resected.  The  sac  is  then  exposed,  grasped  with  a  blunt  forceps.  and  thor- 
oughly  freed  up  to  its  neck  by  bhint  dissection.  If  the  identification  of  the 
sac  is  difficult,  the  introduction  of  a  bougie  will  aid  in  its  recognition.  The 
neck  of  the  sac  is  ligatcd  with  catgiit,  the  sac  is  cut  oflF,  and  the  mucosa  of  the 
stump  is  cauterized.  If  the  neck  of  the  sac  is  large,  a  suture  is  employed  in- 
stead  of  a  ligature.  The  stump  is  buried  by  suturing  the  muscular  coat  over  it. 
A  cigaretto  drain  is  inserted  and  brought  out  through  the  lower  part  of  the 
wound.  In  čase  of  very  large  sacs  reaching  well  down  into  the  mediastinum, 
it  may  be  preferable  to  do  the  operation  in  2  stages,  at  first  merely  to  deliver  the 
sac,  leaving  it  outside  the  neck,  to  be  removed  later,  after  the  access  to  the 
mediastinum  has  bccn  blocked  by  granulations. 

If  the  diverticulum  lies  in  the  neck,  the  operation  can  be  performed  under 
local  anesthosia  with  novocain,  ^^  per  cent.,  and  suprarenin.  The  deep  injec- 
tions,  10  to  15  C.  c.  or  more,  can  be  made  from  the  postorior  border  of  the 
sternocleidomastoid  muscle,  whereas  the  region  of  the  trachea,  the  stemothvroid 
and  stcrnohyoid  musclcs,  the  platvama,  and  the  subcutaneous  conncctive  tissue 
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are   injectod  from   points  at  thc  antcrior  bordcr  of  tlic  stcmocleidoinastoid 
inuscle.     The  aiiemia  prodiieed  by  tlie  siiprarcnin  faeilitates  thc  opcratiou. 

After-treatment. — In  the  after-trcatmcnt  attention  to  the  mouth  and  teeth 
is  agaiii  iiriportant.  Alimentatiou  is  partlv  reetal,  partij  through  a  sinall-sized, 
soft  rubber  titoiiiaeh  tube  or  cathcter  introdueed  into  the  esophagiis.  Toward 
the  end  of  the  first  week  the  patieiit  may  swallow  fliiids,  and  in  the  course  of 
the  second  \veek  his  niitrition  may  be  inereased.  The  drain  is  loosened  on  thc 
third  day  and  removed  on  the  fifth  day,  when  it  is  replaced  by  a  very  small 
one.    About  the  end  of  the  second  week  a  bougie  is  earefully  introdueed. 


D.     BESECTION    OF    THE    ESOPHAGUS 

1.     Resection  of  the  Cervical  Poetion  of  the  Esophaous 

This  operation  is  indicated  in  carcinoma  of  the  cervical  portion  of  the 
esophagus.  It  has  also  been  done  in  cases  of  strictiire,  but  is  not  to  be  recom- 
mended  in  those  cases. 

Anatomical  Points. — Besides  the  anatomical  points  mentioned  under  In- 
troduction  of  Sounds  and  External  Esophagotoniy,  attention  is  called  to  the 
fact  that  the  deep  cervical  lymphatic  nodes  should  be  examined  for  carcino- 
matous  involvement.  There  are  two  sets  of  nodes,  the  siiperior,  along  the 
upper  part  of  the  internal  jugiilar  vein,  in  thc  neighborhood  of  the  bifurcation 
of  the  commoii  carotid  arterv,  and  the  inferior,  sitiiated  along  the  lower  part 
of  the  internal  jugular  vein  and  in  the  supraclavicular  fossa,  mainly  in  the 
angle  formed  by  the  subclavian  and  internal  jugular  veins.  The  inferior 
lymphatic  nodes  are  usually  affecteil  later  than  the  superior.  On  the  left  sidc 
the  proximity  of  the  thoracic  duct  to  the  inferior  nodes,  and  the  possible  danger 
of  wouiiding  it,  must  bc  kcpt  in  mind. 

Technic. — A  proliniinary  pastrostom.v  should  be  done  to  improve  the  patient^s 
nutrition,  iiicrease  his  powcrs  of  rosistance,  and  diminish  the  dangers  of  wouud  infec- 
tion  and  other  insults  coincident  with  fceding  through  the  cervical  wound.  The  resec- 
tion of  the  esophapTua  niust  bo  a  circular  resection  in  lines  at  least  2  cm.  (4/5  in.)  dis- 
tant  from  each  end  of  the  carcinoma.  The  affected  deep  cervical  lymphatic  nodes,  as 
well  as  those  that  are  suspected  of  beinp:  involve<l,  must  be  removed;  whether  this  is 
done  at  the  tirne  of  the  main  operation  or  later  must  be  determined  in  the  individual 
čase.  In  advanccd  cases  it  may  be  neces8ary  to  remove  the  larynx  and  part  of  the 
trachea  as  well. 

As  a  rule,  an  attempt  should  be  luade  to  restore  the  esophagos.  For  this 
purpose  a  large,  broad  skin  flap  from  the  neck  is  taken  and  tumed  upon  itself, 
so  as  to  form  a  tube,  or  rather  a  deep  gutter,  with  the  skin  side  inward.  Thc 
2  ends  of  this  tube  are  sutured  to  the  upper  and  lower  divided  ends  of  the 
esopha^is.  The  esophageal  tube  is  thus  restored  except  at  the  side,  where  the 
cdge  of  the  flap  turns  back  upon  the  flap.     This  part  is  tamponed;  it  is  closed 


Fio,  7. — A — DtAOiUM  OP  Flap  roH  Cbbvical  Esopbaooplabtt;  B — Flap  Tdbnbd  Upon  Itsblf  to 
FonH  A  Tube.  The  nurfare  of  the  sbin  forma  the  inaer  UaiDg  of  the  tube.  Abore  and  below,  the 
free  edges  ot  the  tube  ar«  sutured  to  tbe  phaiyiii  and  esoptiagiu  respectively.  Where  the  tree  edge 
meeta  the  Hap  near  its  pedicie — rifiht  ride  ot  illustration — the  tube  ia  opea.  A  pari  of  Ihe  fr«e  edge 
is  autured  to  the  upper  and  lower  borders  o(  the  Sap. 


Pio.  8,— DiAORAM  or  EnopnAaoF(.AHTY  Accohdinu  to  V.  Hackes.  A  8howB  Kutler  o(  bUd  to  fonn 
poatvriur  hali  of  now  taophuBUa;  T,  truchea.  B— Froiii  HUrfaoHi  a  aiid  b  the  Hups  c-c.  have  been 
tuken  aiwl  joiiicd  to  oai-h  ollier  l)y  auturi;  d.  Ihe  i-pidtriiii-.  Uril«  iusid«;  v.  auture  of  ueivly  iiiiule  tube 
toanteriorhult  of  mopliatfuii;  (and  f,  flapa  for  covmagnen-tubaiT.  trachea;  E,  CBophatfua.atill  open 
•r  purtUiD.  C— [',  larger  flap,  (,  smaJler  flap,  both  u(  which  are  autur«d  tO  St,  the  iteraocleido- 


nuutuid  muaulo;  h,  ■ 


luffl. 
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about  2  week8  later.  The  diagrammatic  representationa  in  Figure  7,  A  and  B, 
8how  one  method  of  f  onning  the  flap. 

The  esophagus  may  also  be  restored  according  to  v.  Hacker's  method.  In 
the  first  act  the  skin  flap  is  placed  into  the  depth  of  the  wound  to  form  tho 
posterior  wall  of  the  esophagus  (Fig.  8,  A).  The  poster  ior  hal  ves  of  the  upper 
and  lower  esophagus  stumps  are  sutured  to  the  upper  and  lower  borders  of  the 
flap  respectively.  In  the  second  act  a  skin  flap  is  shaped  on  each  side  of  the 
newly  made  posterior  wall  of  the  esophagus,  and  the  2  flaps  are  tumed  toward 
each  other,  edge  to  edge,  and  united  to  form  a  tube  (Fig.  8,  B).  This  tube,  in 
turn,  is  covered  by  lateral  skin  flaps  (Fig.  8,  C)  mobilized  for  the  purpose. 

Dangers. — The  dangers  of  the  operation  are  injury  to  the  recurrent  laryn- 
geal  nerves,  the  jugular  and  subclavian  veins,  and  the  thoracic  duct,  wouad 
infection  causing  sepsis  or  peri-esophageal  phlegmon  and  mediastinitis. 

Causes  of  Failure. — The  most  frequent  immediate  causes  of  failure  are  in- 
sufficient  nutrition  and  resistance  of  the  patient,  cardiac  faihire,  pneumonia,  ex- 
haustion,  and  wound  infection.  Failure  to  achieve  permanent  results  is  due  to 
the  advanced  stage  of  the  affection,  many  cases  having  progressed  beyond  the 
esophagus,  especially  on  the  larynx  and  trachea,  and  to  the  failure  to  remove 
aH  affected  lymphatic  nodes. 

Besults. — The  mortality  is  about  36  per  cent.  Only  1  čase  (v.  Hacker'8) 
wa8  free  from  recurrence  for  1^2  years  at  the  time  when  it  was  reported,  AH 
others  succumbed  to  recurrences. 

2.       ReSECTION    of    the    ThOEACIC    and   AbDOMINAL   POKTIONS   OF    TUE 

Esophagus 

Previous  to  the  era  of  intrathoracic  surgery  under  differential  pressure  it 
wa8  the  aim  to  attack  the  esophagus  by  entering  the  posterior  mediastininn 
without  injury  to  the  pleura.  These  procedures  will  be  referred  to  imder 
Operations  on  the  Posterior  Mediastinum.  The  danger  incident  to  pneumo- 
thorax  caused  by  opening  the  pleural  cavity  compelled  the  surgeon  to  select  the 
extrapleural  route.  However,  since  there  now  exist  methods  of  keeping  tho 
lungs  inflated  to  any  desired  degree,  while  the  thorax  is  open,  the  transpleural 
route  of  access  to  the  esophagus  is  preferred. 

Before  describing  transpleural  resection  of  the  esophagus,  it  will  be  neces- 
sary  to  discuss  some  matters  common  to  ali  intrathoracic  operations. 

General   Eemarks    on   Intrathoracic    Operations pneumothorax. — The 

opening  of  the  chest  cavity  naturally  causes  pneumothorax,  which,  if  bilateral, 
invariably  proves  fatal.  If  only  one  side  is  opened,  a  fatal  outcome  does  not 
always  result.  In  the  čase  of  bilateral  pneumothorax  death  ensues,  becauso 
both  lungs  collapse  and  oxygen  is  not  supplied  to  the  blood,  so  that  the  patient 
dies  from  carbon-dioxid  intoxication.  In  cases  of  unilateral  pneumothoraz  the 
disturbance  was  explained  by  Sauerbrucli  as  f ollows :  The  collapsed  lung  per- 
mits  more  blood  to  pass  through  it  than  the  expanded  lung.     The  collapsed 
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lung,  being  hyperemic,  therefore,  deprivea  the  normal  lung  of  some  of  its  share 
of  blood.  Hence  the  normal  lung  cannot  oxygenate  its  normal  amount  of  blood, 
as  it  does  not  receive  its  fuU  share,  and  the  collapsed  lung  retums  the  blood  to 
the  lef t  heart  unoxygenated. 

This  explanation,  however,  has  been  disproved  by  others  who  have  shown 
that  the  collapsed  lung,  instead  of  being  hyperemic,  on  the  contrary  contains 
less  blood  than  the  normal  lung.  The  sum  total  of  the  blood  in  both  lungs  is 
less  than  in  the  normal  condition,  and,  of  course,  the  collapsed  lung  does  not 
arterialize  the  blood  passing  through  it.  So  we  have  lack  of  oxygen  and  in- 
toxication  with  carbon  dioxid,  the  same  as  in  bilateral  pneumothorax,  and 
death  may,  theref  ore,  be  due  to  the  same  cause. 

Another  factor  that  has  a  bearing  on  insufficient  arterialization  of  the  blood 
is  to  be  f  ound  in  the  relation  of  the  tension  of  the  expanded  lung  to  the  diastolic 
expansion  of  the  heart.  The  collapse  of  a  limg  is  accompanied  by  a  somewhat 
diminished  diastolic  expansion  of  the  heart,  especially  the  right  heart,  so  that 
the  amount  of  blood  propelled  by  the  heart  is  diminished.  This  latter  observa- 
tion  is  of  practical  importance  in  operating  imder  differential  pressure.  If  the 
heart  becomes  weak,  while  the  lung  is  collapsed,  it  is  well  occasionally  to  dilate 
the  lungs  more  thoroughly  to  encourage  improvement  in  the  quality  of  the 
pulse. 

The  most  important  factor  that  enters  in  causing  insufficient  arterialization 
of  the  blood  is  a  diminution  in  the  excursion  of  the  unexposed  lung.  Whenever, 
on  an  in8piratory  movement,  the  diaphragm  descends  and  the  chest  wall  ex- 
pands,  the  position  of  the  mediastinum  will  change.  Inasmuch  as  this  par- 
tition  between  the  two  pleura?  is  movable,  it  will  deviate,  on  inspiration,  toward 
the  side  where  the  negative  pressure  is,  that  is,  toward  the  unopened  side,  so 
that  the  lung  is  incapable  of  expanding  to  its  normal  extent.  The  expiratory 
movement  is  similarly  deficient,  as  the  mediastinum  then  gives  way  to  the  pres- 
sure from  within  and  is  forced  to  the  opposite,  the  open,  side.  Consequently 
the  lung  is  neither  sufficiently  filled  on  inspiration  nor  sufficiently  emptied 
during  the  expiratory  movement  There  is  also  a  certain  amount  of  to-and-fro 
breathing  between  the  two  lungs,  the  expired  air  from  the  better  lung  being  to 
some  extent  forced  into  the  collapsed  lung  and  breathed  back  again  on  inspira- 
tion. Of  course,  the  air  thus  passing  from  lung  to  lung  does  not  become  oxyge- 
nated.  The  to-and-fro  movement  of  the  mediastinum  is  termed  "mediastinal 
fluttering." 

The  displacement  of  the  mediastinum  in  unilateral  pneumothorax  also 
hinders  respiration  mechanically,  for  the  mediastinal  pleura  on  the  unopened 
side  is  under  especial  tension  and  draws  upon  the  hilus  of  the  lung.  The  hilus, 
howevcr,  is  prevented  from  yielding  to  this  traction  by  the  pleural  duplicature 
known  as  the  pulmonary  ligament,  which  does  not  give  way.  The  large  blood- 
vessels  which  accompany  the  air  tubes  mav  also  share  in  obstructing  the 
bronchus  by  tugging  in  the  opposite  direction  from  that  toward  which  the 
mediastinum  is  drawn,  as  thev  are  more  or  less  fixcd  through  their  connection 
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with  the  aorta,  which  is  the  least  movable  of  the  mediastmal  structures.  Therc 
is,  therefore,  a  variable  degree  of  kinking  of  the  bronchua  caiised  by  the  dis- 
placement  of  the  mediastinum.  This  is  even  more  marked  on  the  left  side  Uian 
on  the  right,  as  the  left  bronchus  forms  a  less  obtuse  angle  with  the  trachea  than 
the  right  bronchus  and  the  arch  of  the  aorta  lies  directly  on  it.  This  is  prob- 
ably  one  of  the  reasons  why  right  pneiiniothorax  is  more  dangerous  than  left, 
others  being  that  the  right  lung  is  larger  and  that  in  right  pneumothorax  the 
vena  cava  and  the  right  auricle  tend  particularly  to  coUapse,  thus  rendering  the 
aspiration  of  venons  blood  into  the  heaii;  more  difficnlt. 

The  respiratory  difficulty  is  considerably  less  if  the  opening  through  which 
the  air  gains  aceess  to  the  pleural  cavity  is  small.  If  this  opening  is  smaller 
than  the  glottis,  the  air  can  more  easily  enter  the  Inngs  than  the  pleura,  and 
the  Iting  is,  therefore,  able  to  expand  to  some  extent.  Furthermore,  if  the 
mediastinum  is  fixed  by  pleural  thickening,  as  in  empyema,  the  respiratorj 
distress  is  also  much  diminished. 

To  overcome  the  harmful  results  of  pneumothorax  there  are  various  methods  at 
our  disposal.  In  the  absence  of  various  apparatus,  to  be  mentioned  later,  for  accom- 
plishing  dilatation  of  a  collapsed  lung,  traction  is  made  on  it  till  it  is  brought  in 
contact  with  the  thoracic  wall.  This  at  once  overcomes  the  dangerous  dy8pnea,  a  result 
brought  about  by  steadying  the  mediastinum. 

It  makes  a  great  difference  whether  the  pneumothorax  is  produced  rapidly  or 
8lowly.  In  the  latter  čase  serious  sjmptoms  may  be  entirely  absent,  and  the  dis- 
turbance  is  always  much  less  than  where  pneumothorax  is  brought  about  quickly.  The 
cxplanation  lies  in  the  fact  that  the  re8piratory  movements  of  the  normal  lung  and 
the  alteration  in  the  pulmonary  eirculation  have  time  to  adapt  thoraselves  to  the 
newly  established  conditions.  Moreover,  a  8lowly  produced  pneumothorax  need  not 
nece8sarily  be  complete  but  may  be  partial. 

These  considerations  lead  us  to  take  cognizance  of  two  important  principles  in 
the  management  of  pneumothorax  occurring  in  the  absence  of  apparatus  for  expanding 
the  lungs.  1.  If  the  pleura  is  opened  accidentally  or  purpo8ely,  the  air  should  be  al- 
lowed  to  enter  slowly  by  promptly  pressing  gauze  against  the  wound.  Of  course,  if 
possible,  we  close  a  pleura  that  has  been  opened  accidentally.  2.  If  the  thorax  is 
opened  widely,  the  lung  should  at  once  be  seized  and  drawn  toward  the  chest  wall 
and  provisionally  fastened  there,  after  the  necessary  examination  and  palpation  of  the 
lung  has  been  made. 

If  a  wide  opening  of  the  pleura  is  necessary  in  cases  where  the  nature  of 
the  pulmonary  affection  has  been  definitcly  determined  previouslv  and  an  in- 
eision,  as  in  abscess,  is  indicated,  a  preliminarv  pneumopexy  is  made,  beforo 
the  pleura  is  opened,  the  lung  being  stitched  to  the  pleura  at  some  distance  f rom 
the  periphery  of  the  diseased  area.  In  suturing  the  lung  to  the  parietal  pleura 
it  is  necessarv  to  include  muscle  with  the  parietal  pleura  and  lung  tissue  with 
the  visceral  pleura. 

The  greatest  progress  in  overcoming  the  dangers  of  pneumothorax  wa<^ 
made  by  Sauerbruch,  who  instituted  the  method  of  opening  the  thorax  under 
diminished  pressure,  while  the  patient  Avas  breathing  air  under  normal  pres- 
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sure.  Brauer  later  accomplished  a  similar  result  by  increasing  the  pressure  of 
the  inhaled  air.  He  placed  the  patient^s  head  in  a  chamber  in  which  the  air 
pressure  was  increased,  while  the  patient'8  body  was  under  normal  pressure. 
The  first  of  these  methods  is  known  as  operating  under  negative  pressure,  the 
second,  operating  under  positive  pressure. 

Both  are  included  under  the  term  "differential  pressure."  There  is  stili  another 
method  of  8upplying  air  to  the  lungs  when  the  thorax  is  open,  namely  that  of  intra- 
tracheal  insufflation  (Meltzer-Auer),  by  which  the  anesthetic  or  air  is  conveyed  into 
the  trachea  by  means  of  a  eatheter  introduced  through  the  larynx.  For  a  description 
of  these  the  reader  is  referred  to  the  chapter  on  Anesthesia.  The  last  of  these  methods, 
that  of  intratracheal  insufflation,  is  the  favorite  in  this  country.  In  operations  for  exu- 
dates  in  the  pericardium  and  mediastinum,  the  negative  pressure  method  is  especially 
indicated.  The  method  of  positive  pressure  has  also  been  modified  in  a  variety  of  ways 
by  applying  it  through  the  medium  of  a  well-fitting  mask  attached  firmly  to  the  face 
(Tiegel  and  others).  In  this  manner,  Sauerbruch  and  those  who  followed  in  his  foot- 
steps  ha  ve  8hown  the  way  to  overcome  one  of  the  greatest  dangers  of  intrathoracic 
surgery. 

PREPARATION  OF  PATIENT. — The  preparation  of  a  patient  for  an  intra- 
thoracic operation,  while  not  essentially  different  from  that  in  other  major 
operations,  requires  special  attention  to  certain  details.  The  examination  of 
the  heart  function  is  important.  Chronic  myocarditis  is  especially  dangerous ; 
arterioscierosis  of  the  peripheral  vessels  less  so.  Cardiac  in8ufficiency  require8 
the  exhibition  of  digitalis  for  a  few  days  before  operation.  Anemia  calls  for 
iron  and  quinin.  Even  slight  catarrhal  affections  of  the  lungs  require  careful 
pre-operative  treatment,  such  as  moist  packs  and  expectorants,  possibly  in  com- 
bination  with  cardiants.  Inhalations  are  efficacious  in  facilitating  expectora- 
tion.  Exi8ting  noše  and  throat  affections  should  receive  appropriate  treatment. 
ANESTHESIA. — Local  anesthesia  may  be  employed  in  extraplcural  opera- 
tions. It  is  preferable,  also,  in  cases  of  abscess  or  gangrene  of  the  lung  if 
pleural  adhesions  exist  or  have  been  artificially  produced.  The  lung  tissuo 
itself  is  not  sensitive  to  pain.  Narcosis  in  these  cases  favors  aspiration  pneu- 
monia.  Intrathoracic  operations,  however,  with  free  opening  of  the  pleura, 
require  general  anesthesia.  Irritation  of  the  vagiis  is  much  more  dangerous 
in  the  conscious  state  than  under  narcosis.  Under  differential  pressure  the 
patient  requires  very  little  anesthetic.  A  preliminary  morphin  injeetion  should 
be  given,  and  its  administration  should  also  be  continued  for  a  fcw  days  after 
operation. 

TECIINIC. — As  regards  the  technic  itself  the  following  may  be  said:  Most 
intrathoracic  operations  are  begim  with  an  intercostal  incision.  Differential 
pressure  is  not  needed  in  dividing  the  skin  and  muscles.  To  divide  the  pleura 
it  is  desirable  that  a  moderate  degree  only  of  intrapulmonary  pressure  bc 
omploved,  so  that  the  lung  may  collapse  to  an  extent  to  reccde  froni  the  knife 
and  escape  injury.  Moreover,  the  knife  must  be  handled  with  proper  caution  to 
avoid  sudden  entrance  into  the  lung,  as  the  pleura  is  divided.     Then  a  rib 
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spreader  ia  introdueed  (JIikulicz'8,  Sauerbnich'«,  or  Torek'8,  or  a  strong,  self- 
retaiiiing  abdomiual  retractor).  \Vheii  the  tliorax  bas  been  widely  opened,  an 
examination  is  made,  lirst  by  inspection,  then  by  palpation  with  the  whole 
hand  in  tbe  ploural  eavity.  Tbe  surface  of  the  lung  can  be  best  esamined  for 
injuries  or  tumora  if  it  is  fairly  well  expatided;  but  for  opcratiog  on  tbe  lung 
a  moderate  degree  of  coUapse  is  more  favorable.  A  minimum  of  inflation  13 
desirable  in  operating  on  tbe  e8opbag:u8  and  the  large  vesaela,  otberwiee  the  lung 
is  in  tbe  Burgeon'8  way,  If  the  patient'B  breathing  is  unaatisfactory,  the  lunga 
may  be  alternately  inflated  and  allowed  to  coUapae,  producing  artiftcial  respira- 
tion. 

To  close  tbe  tboracic  cavity,   the  2   adjacent  riba  are  approsimated  by 
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sutures  of  atrong  silk.  Tbia  is  done  citber  by  carrying  them  around  tbe  ribs — 
perieostal  euture  (Fig.  9)^or  through  holca  punched  in  the  ribs  with  Fried- 
ricb's  rib  punch — pereoatal  Buture,  On  tving  the  sutures,  tbe  hing  sbould  be 
completely  expanded,  so  as  to  come  in  contact  witb  the  parietal  pleura.  Tbe 
soft  parta  are  then  closed  air-tight. 

Drainage  is  to  be  avoided  vvhenever  possible.  It  should  be  employed  onIy 
if  the  pleura  has  been  iiifocted  or  we  bave  g<iod  reason  to  believe  tbat  it  will  be. 
If  tbere  ia  any  doubt,  the  pleura  should  bo  closed  at  tbe  end  of  the  operation  and 
drained  later,  if  nece8sity  arises.  If  we  do  drain,  gauze  is  prefcrred.  Tbe 
skin  aromid  tbe  drained  wound  is  eovcred  with  zinc-oxid  ointment,  and  a  rub- 
ber  dam  is  plaeod  ovcr  tbe  dressing  to  rendcr  it  air-tight.  Or  the  gauze  drain 
mav  be  made  to  pasa  out  through  au  oblique  canal,  the  opening  tbrough  whicb 
it  emerges  from  the  skin  boing  plat^ed  a  hHnd'a  hreadth  away  from  the  opening 
at  wlitch  it  leavea  the  thorneic  cavitv.  Between  tbeae  2  openings  a  canal  is 
made  by  undermlning  the  skin  and  musclcs. 

Indicationg  (or  Intrathoracic  Resection  of  the  Esophagriu. — Oarcinoma  of 
tho  csophagiia  witbout  nietastascs  is  the  indication  for  intrathoracic  rosection. 
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The  abdominal  organa^  especiallj  the  liver,  stomach,  and  retroperitoneal  lym- 
phatic  nodes,  are  searched  for  the  presence  of  metastatic  carcinoma  at  the  tirne 
when  the  preliminary  gastrostomy  is  done^  If  metastases  are  present,  tlie  in- 
trathoracic  operation  is  not  to  be  considered.  In  the  absence  of  metastases  the 
operation  is  to  be  undertaken,  unless  the  patient  eontinues  to  deeline  after  the 
gastrostomj.  An  extension  of  the  carcinoma  upon  the  neighboring  organs, 
aorta^  bronchi,  lungs,  etc.,  may  render  the  operation  impossible.  This  question, 
however,  will,  as  a  mle,  not  be  decided  imtil  the  thorax  has  been  opened. 

Anatomioal  Points. — Besides  tlic  anatomical  points  nientioned  under  Intro- 
duction  of  Sounds,  the  following  should  be  noted :  In  the  iipper  part  of  the 
thorax  the  esophagiis  lies  behind  the  trachea,  aboiit  in  the  median  line.  Near 
the  bifurcation  of  the  trachea  the  arch  of  the  aorta  crosses  in  front  of  it  and 
the  trachea.  At  the  bifurcation  the  esophagiis  lies  mostlj  behind  the  left 
bronchus,  the  rings  of  which  are  incomplete  Avhere  it  rests  against  the  esophagus. 
At  this  part  of  its  course  the  aorta  begins  to  insinuate  itself  behind  the  esoph- 
agiis^  Iving  now  behind  bnt  more  to  the  left  of  the  esophagus.  Below  this 
point  the  posterior  wall  of  the  pcricardium  lies  in  front  of  it.  In  the  lower 
part  of  the  thoracic  cavity  the  esophagus  deviates  decidedly  to  the  left  of  the 
median  line  and  crosses  in  front  of  the  aorta.  The  thoracic  duct  lies  behind  the 
esophagus  in  the  upper  part  of  the  thoracic  caYity ;  lower  down,  whero  the  aorta 
pushes  the  esophagus  fonvard,  the  thoracic  duct  lies  behind  the  aorta. 

The  relation  of  the  pneumogastric  nerves  to  the  esophagus  is  important.  It 
interests  us  more  particularly  from  the  arch  of  the  aorta  downward,  as  the 
nerves  here  are  much  closer  to  the  esophagus  than  they  aro  farther  up  in  the 
thorax.  The  left  vagus  lies  on  the  left  and  anterior  wall  of  the  esophagus ;  the 
right  nerve  lies  more  posteriorly.  As  a  rule,  in  the  lower  half  of  its  intra- 
thoracic  course  the  pneumogastric  nerve  ceases  to  be  a  single  nerve  and  divides 
into  a  numbcr  of  anastomosing  ner\'e8  forming  the  anterior  and  posterior  eso- 
phageal  plexuses. 

Instnunents  Used. — Besides  the  usual  instrumcnts,  a  number  of  long  in- 
struments  are  requi8ito  for  that  part  of  the  operation  which  is  done  in  the 
depth.  The  following  are  suggested :  A  long,  curved  dressing  forceps ;  a  num- 
ber of  long,  curved  artery  clamps;  Foerstcr's  sponge  holders;  Kocher's  blunt 
dissector  (goiter  sound) ;  long,  curved  Mayo's  dissccting  scissors;  2  long  ana- 
tomical forceps;  2  long  surgical  forceps;  a  crushing  forceps;  rib  shears;  and 
Sauerbruch's  lung  retractors.  For  holding  the  ribs  apart  a  number  of  rib 
spreaders  are  in  use.  I  have  had  much  better  satisfaction  with  an  instrument 
that  wa8  not  designed  for  the  purpose,  viz.,  Balfour's  abdominal  retractor. 
This  consists  of  2  parts,  the  main  part  being  the  spreader.  I  have  adapted 
this  for  this  purposo  by  remodeling  it  so  as  to  spread  5  cm.  (2  in.)  farther 
(Fig.  10).  For  suturing  in  the  depth,  a  long,  slender  needle  holder  is  of  ad- 
vantage.  Ono  model,  which  is  not  only  long  and  exceedingly  slender,  but  also 
very  light  though  strong,  is  represontcd  in  Figure  11.  The  needle  can  be  held 
in  it  at  any  desired  angle.     It  has,  however,  no  catch  to  lock  its  2  arms  to- 
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gether  and  wil],  therefore,  not  appeal  to  those  who  are  dependent  upon  that 
device. 

Technic  of  Operation. — The  first  suecesafiil  resection  of  the  esophagns  for 
careinoma  of  its  thoracic  portion  wa8  performed  bv  Torek  on  Marcli  14, 
1913,  and  at  the  present  writing,  18  months  after  the  operation,  the  patient  is 
alive  and  well.  The  careinoma  wa8  situated  in  the  middle  portion  of  the  csoph- 
agus,  that  part  which  had  hitherto  been  considered  to  be  the  least  favorable 
for  operation.     At  that  site,  however,  carcinomata  occnr  more  frequently  than 

at  other  parts  of  the  esophagns  and 
are  less  liable  to  early  nietastascs 
than  those  at  the  lower  end.     Thov 

• 

therefore  deserve  the  surgeon^s  par- 
ticular  attention.  The  diagnosis  as 
to  presence,  localization,  and  charac- 
ter  of  the  tumor  is  made  with  the  aid 
of  sounds,  X-ray  examination,  and 
esophagoBcopj,  described  in  other 
chapters. 

The  operation  is  performed  in  2 
stages:  In  the  first  stage  gastros- 
tomy  by  Witzers  or  Kader's  raethod 
is  performed  (see  chapter  on  Stom- 
ach)  ;  in  the  second  stage  the  esopha- 
gns is  resected.  At  the  first  stage  the 
abdominal  cavity  is  carefully  examined  for  metastases  in  the  liver,  retroperi- 
toneal  glands,  stomach,  etc.  In  the  presence  of  such  metastases,  gastrostomv 
only  is  performed,  the  čase  not  being  suited  for  resection  of  the  esophagus.  In 
the  second  stage,  the  resection  of  the  esophagus,  the  important  principle  is  to 
avoid  leaving  anything  in  the  mediastinum  and  pleural  cavity  that  may  becomc 


Fio.  10. — Torek'8  Rib  Spreader  Modblbd 
After  Balfour's  Abdominal  Rbtractor. 
Used  for  spreading  the  ribe. 


Fio.  11. — Torek'b  Needle  Holder. 


a  source  of  infection,  such  as  an  insecure  gastro-esophageal  anastomosis  or  a 
closed  oral  esophageal  stump,  the  stitches  of  which  may  give  way.  To  avoid 
these  sources  of  infection,  the  esophagus,  or  at  least  its  proximal  portion,  i? 
removed  from  the  thorax  altogether.  Furthennore,  in  order  to  be  able  to  per- 
form  the  necessary  dissection  neatly  and  without  injury  to  important  structures^ 
liberal  access  is  necessary.     This  is  obtained  by  cutting  through  the  entire 
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leugth  of  the  seventh  left  intercostal  space  and  poateriorIy  exteiiding  the  ii 
upward  through  the  seventh,  sixth,  lifth,  and  fourth  riba  by  cntting  through 
them  between  their  angles  and  tubercies.  This  incision  gives  excellent  espoaure. 

The  preparation  of  the  patient  is  similar  to  that  described  nnder  General 
Remarks  on  Intrathoracic  Operations  (page  507).  The  operative  procedure  is 
as  follow8 :  The  patient  lics  on  bis  right  side,  with  bjs  Icft  arni  up  and  well 
forward,  so  that  the  scapula  is  out 
of  tbe  way  of  the  line  of  incision, 
An  incision  corresponding  to  the 
entire  length  of  tbe  seventh  inter- 
costal space  is  made  through  akin 
and  miiselea  down  to  tbe  pleura  but 
not  througb  it;  for  it  is  deairable 
that  the  pleural  eavity  does  not  re- 
niain  open  for  an  unnecessarilj  long 
tirne  and  that  the  hemorrhage  from 
the  external  wound  is  attended  to 
before  the  pleura  is  opened,  From 
the  posterior  end  of  the  seventh  in- 
tercostal space,  between  the  angle 
and  the  tubercle  of  the  rib,  the  in- 
cision is  carried  upward  to  the  third 
intercostal  space  (Fig.  12),  Skin 
and  musclcs  are  divided,  e^cposing 
the  fonrth,  fifth,  sisth,  and  seventh 
ribe.  As  it  is  of  the  greatest  ira- 
portance  to  preaerve  the  asepsis  of 
the  pleural  cavity,  and  as  the  wound 
is  so  large  that  the  pos8ibility  of 
infection  from  tbe  surrounding 
parts  is  greater  than  in  an  ordinary 
wound,  the  wound  is  isolated  by  fastening  to^els  to  ti  c  eiges  of  the  in 
cision  with  the  aid  of  skin  clai^ps.  To  insure  complete  bemjstasis  it  wi]l  bo 
found  neces8ary  to  clamp  and  tie  a  great  many  ve<aels  This  first  step  of  fbo 
operation  ninv  bo  performed  under  general  or  local  ane^the'iia,  I  prefer  the 
latter,  iising  a  '/■  per  cent,  sohition  of  novocain  witb  suprarenin  Then  wbile 
the  veHsels  nre  bcing  ligated,  general  anesthesia  is  indueed  \a  aonn  as  tbe 
patient  is  under  tho  inftiience  of  the  anestbetic  the  larynx  is  intubated  for 
intratrachoal  inaiifHation  anesthcaia  (see  Vol.  I,  Chap.  ITT),  Tn  this  way  the 
tiinc  during  wbicb  the  patient  is  under  general  anesthesia  is  shortened. 

Ancsthoaia  ia  now  continued  by  intratracheal  insiifflation,  and  tbe  pleura 
inav  bo  njTned  witliout  the  fear  of  dangeroua  collapse  of  the  lung.  The  pleura 
ia  divitlcd  tlie  ontire  length  of  the  seventb  intercostal  space,  and  an  esamination 
is  mndo  to  dotcrniine  the  operabititv  of  the  tumor.    If  we  deeide  to  proceed,  wo 


Fio.  12. — Torek  s  Cabe  op  Rkbe  t  on  of  Esofh 
AQD8  ''bowino  Skin  Inc  H  ON  Antenor  end 
of  ineiBioo  seen  m  Fitjure  15 
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now  completo  the  posterior,  vertical  part  of  the  incision,  whidi  require8  the 
division  of  the  scvcnth,  sixth,  fifth,  and  fourth  ribs  between  their  angles  and 
tubercies,  the  intcrcostal  iiiuscles,  the  intercostal  vessels,  which  must  be  caught 
and  tied,  and  the  intercostal  nerves.  The  rib  spreader  (Fig.  10)  is  now  placed 
between  the  seventh  and  eighth  ribs,  with  the  handle  directed  downward  and 
fonvard  and  spread  as  far  as  necessary.  Its  fuU  spread,  17  cm.  (6%  in.), 
will  be  required  onlv  in  verv  large  chests. 

AVe  now  have  a  thorough  view  of  the  whole  left  pleural  cavity,  and  if  at 
the  preceding  examination  there  stili  existed  a  doubt  as  to  the  operabilitj  of 
the  tumor,  this  qiie8tion  is  definitelv  settled  at  this  tirne.  If  the  tumor  bas 
alreadv  involved  any  of  the  neighboring  organs — aorta,  bronchi,  lungs,  thoracic 
wall — its  renioval  is  not  advisable,  \uiless  the  extent  of  that  involvement  is  so 
liniited  that  it  can  also  be  removed.  If,  in  tiiniors  of  the  iipper  half  of  the 
thoracic  esophagua,  wo  can  detemiine  that  both  vagi  are  involved,  this  is  also 
a  contra-indication  against  operating,  as  the  innervation  of  the  heart  might  be 
endangered.  In  tuniors  l()wer  down  a  rese<*tion  might  be  attempted,  cven  if 
both  vagi  are  involved. 

First  we  proceed  to  free  the  lung  thoroughlv  of  ali  adhesions.     This  must 
be  done  with  the  utmost  čare  to  prevent  tearing  or  cutting  the  lung.     The  lung 
is  then  laid  over  toward  the  front  part  of  the  mediastinum  and  is  kept  onlv 
partially  inflatod.     A  full  inflation  is  nnncccssarj  and  interferes  with  the  sur- 
geon's  work.     The  use  of  lung  rctractors  is,  as  a  rule,  not  reconmiended.     The 
less  the  organs  are  handled,  the  better.    If  the  lung  is  inflated  to  sueh  a  degree 
as  to  render  a  retractor  nccessarv,  then  its  use  is  dangerous;  if  to  the  pressure 
within  the  lung  a  pressure  from  \vithout  is  superadded,  rupture  may  result, 
causing  the  drcaded  postoperative  pneumotliorax.     IIowever,  if  the  opposite 
pleura  is  opened  in  the  course  of  the  operation,  a  more  energetic  inflation  of 
the  lungs  is  required,  as  \ve  cannot  pennit  both  limgs  to  collapse.     Lung  re- 
tractors  are  then  nceded. 

As  we  stand  facing  the  head  of  the  patient,  who  is  lying  on  his  right  sidc, 
we  sce  as  prominont  features  in  the  lower  part  of  the  thoracic  cavity  the  aorta 
to  our  right  and  the  pericardium  to  our  left,  the  esophagus  lying  between  them. 
(Jt  will  be  remenibered  that  in  this  region  the  aorta  lies  behind  the  esophagus 
and  the  pericardium  in  front  of  it.)  The  esophagus  is  seen  only  as  a  slight 
bulging  of  the  parietal  pleura  to  the  side  of  the  aorta.  The  pleura  and  connec- 
tive  tissue  covering  the  esophagus  are  novv  divided  at  some  portion  where  it  is 
not  involved,  and  the  esophagus  is  lifted  out  of  its  bed.  A  tape  or  strip  of 
gauze  is  drawn  through  undcrneath  it  (Fig.  i:^).  This  serves  as  a  handle  to 
draw  the  esophagus  forward  or  to  the  side,  vvliile  the  dissection  proceeda. 

The  esophagus  is  liberatod  from  the  surrounding  structures  aH  the  way  up 
to  the  upper  thoracic  aperture  and  aH  the  way  dcnvn  to  the  diaphragm,  except 
in  cases  \vhoro  tlio  tumor  is  situatctl  rathor  hitrh  up,  when  the  diaphragmatic 
end  neod  not  be  liboratcHl.  To  (lotennino  tho  (»xtont  of  the  dissection  at  the 
diaphragmatic  end,  \ve  decidc  at  uluit  j^lnco  bolow  the  tumor  the  esophagus 
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is  to  be  divided,  and  alIow  about  3  cm.  (1^/4  ^^•)  more  for  invagination  ot  tho 

lowor  stump.     The  dissection  is  beat  done  with  the  aid  of  a  blunt  instrument 

like  Kocber'8  goiter  sound,  which  k  inaerted  between  the  esophagus  and  the 

tissues  lyiiig  over  it    The  faot  that  some  v&gus  branches  croasing  the  esophagus 

must    be   divided   in 

the   courae   of  thi8 

procedure    need    not 

deter    the    surgeon. 

The    main     v  a  g  u  s 

cords  will  be  seen  as 

described  iinder  An- 

atomical      P  o  i  n  1 3. 

T  h  e  i  r     liberation 

from    the    esophagus 

is  accomplished  pref- 

erably,   not  by  pick- 

ing  tbem   up   w  i  t  h 

forceps    and    dissect- 

ing   thera    o«t    with 

scissorB  or  knife,  as 

one  wouId  do  in  the 

dissecting  room,  but 

by   keeping   cloae   to 

the    esophagus    and 

leaving   the   vagi   in 

their  places.     An  an- 

atomical      dissection 

of  the  vagi   beeomea 

nece88ary  when  they 

are    finnly    b  o  u  n  d 

down   to   the  tumor. 

In  that  cBse,  the  one 

that    is    less    firmly 

attached  is  loosened ;  the  olber  one  may  be  cut.    In  a  general  way,  the  less  tbev 

are  handled,  the  better,     Sudden  and  irreparable  collapse  haa  resulted  froni 

pinchiiig  tbem  or  tugging  at  tbem. 

The  dissection  of  that  part  of  the  esophagus  whicb  crosses  under  tbe  arch 
of  the  aorta  is  not  easy.  It  is  done  by  blunt  dissection  with  tbe  finger  intro- 
duced  luider  the  arch  of  the  aorta  and  loosening  the  esophagus  from  it  and  the 
left  bronchus,  as  well  as  from  its  posterior  attaehments.  During  this  part  of 
the  dissection  one  must  be  careful  not  to  tug  bard  on  the  aorta.  Tbe  right  beart 
is  already  working  at  a  disadvantage,  as  the  partly  collapsed  lung  offcrs  moro 
reeiatance  to  it  than  a  well-inflated  lung;  add  to  this  an  ohstmction  to  the  func- 
tion  of  the  left  heart  bv  pressure  on  the  aorta,  constricting  its  lumen,  and  a 


r  Toree'b  Incision.  A  portion  of  the 
slov  tne  lumor  bas  been  eipoeed  by  inoision  of  the  med- 
ra  aad  connective  tiasue,  libcrated  from  the  surroundiiifi 
drawn  out  of  its  bed  with  tho  aid  of  a  lape  passed 
under  tho  liberated  portion.  The  tope  »erves  to  Bteftdy  the  esoph- 
agta  during  fuHher  disHection. 


Fjo.  13.— Thoh*x  Opiniid 
MophAgua  below  the  lumi 
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cardiac  collapse  is  apt  soon  to  manifest  itself.  If  the  tumor  itself  is  situated 
in  the  neighborhood  of  the  aortic  arch,  as  in  my  above  mentioned  čase,  the  diffi- 
culty  of  liberating  the  esophagus  beeomes  very  great.  I  overcame  this  difficulty 
by  ligating  and  dividing  a  number  of  the  thoracic  branches  of  the  aorta  and 
lifting  that  vessel  forward.  Here  again,  in  retracting  the  aorta,  one  must  be 
careful  not  to  kink  it,  as  the  cardiac  action  will  suffer  in  consequence.  The  dis- 
lodgment  of  the  aorta  is  of  great  value  in  liberating  the  esophagus;  but  in 
simpler  cases,  where  the  tumor  did  not  lie  near  the  arch,  I  found  this  procedure 
unnecessary.  Above  the  arch  a  tape  is  again  carried  around  the  esophagus  to 
serve  as  a  handle  for  further  upward  dissection.  When  the  upper  thoracic 
aperturo  is  reached,  a  finger  is  carried  through  it  into  the  neck  to  the  anterior 
border  of  the  stemocleidomastoid  muscle.  Here,  under  its  guidance,  an  in- 
cision  is  made  through  which  the  esophagus  is  af terward  to  be  brought  out ;  for 
the  tirne  bcing,  a  stout  silk  thread  is  carried  into  the  pleural  cavity  through  this 
woimd,  one  end  being  lef t  outside,  to  serve  for  pulling  out  the  esophagus. 

Before  proceeding  to  divide  the  esophagus,  the  surrounding  parts  are  well 
protected  by  gauze  pads.  The  esophagus  is  tied  off  with  a  strong  silk  ligature 
at  a  safe  distance  below  the  tumor,  and  a  second  ligature  is  applied  a  sufficient 
distance  below  the  first  to  enable  one  to  cut  the  esophagus  between  them  with- 
out  dangcr  of  the  ligatures  slipping  off  (Fig.  14,  A).  As  the  lower  ono  of  these 
ligatures  is  aftenvard  to  be  invaginated  into  the  himen  of  the  esophagus,  catgut 
is  used,  and  the  site  where  it  is  to  be  applied  is  first  crushed  to  reduce  the  mass 
held  in  the  ligature.  To  facilitate  invagination,  furthermore,  a  thinner  liga- 
ture than  for  the  upper  ligation  is  selected.  Before  dividing  the  esophagus,  a 
purse-string  silk  suture  is  inserted  1  or  2  cm.  (about  V^  in.)  below  the  lower 
ligation.  If  the  site  of  the  carcinoma  is  so  low  that  there  is  not  sufficient  room 
to  insert  the  invagination  sutures  beneath  the  site  selected  for  ablation  of  the 
esophagus,  the  stomach  must  be  brought  up  into  the  thoracic  cavity  far  enough 
to  afford  the  necessary  space  for  putting  in  the  sutures.  This  is  done  by  split- 
ting  the  diaphragm  and  peritoneum  in  front  of  the  hiatus,  with  careful  ligation 
of  vessels,  8ufficiently  far  forward  to  permit  the  upward  dislodgment  of  as 
much  stomach  as  neces8ary.  The  left  gastric  artery  is  divided  if  it  interferes 
with  drawing  the  stomach  upward.  Without  dividing  the  diaphragm,  the 
esophagtiB  may  be  drawn  up  into  the  thorax  for  1  or  2  cm.  (about  V2  i^O  after 
it  has  been  loosened  at  the  hiatus.  The  esophagus  is  now  divided  between  the 
2  ligatures,  and  the  mucosa  of  the  upper  stump  is  cauterized  with  a  Paquelin 
oautery  or  with  carbolic  acid.  If  the  crushing  of  the  lower  stump  has  been 
exten8ive  enough,  there  will  be  no  mucosa  in  it;  if  any  remain,  it  is  trimmed 
off  or  cauterized.  The  lower  stump  is  now  invaginated  and  secured  by  the 
purse-string  suture  previou8ly  introduced;  and,  if  possible,  a  second  purse- 
string  suture  invaginates  the  stump  stili  further.  If  the  diaphragm  had  been 
divided,  it  is  now  accuratelv  sutured.  The  upper  stump  is  pushed  through  the 
channel  beneath  the  arch  of  the  aorta,  and  the  ligature  at  its  end  is  tied  to  the 
silk  thread  wbich  had  been  introduced  into  the  pleura  through  the  neck  in- 
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C!)!!«/!),  llie ei)Opha^(U9,  with  tbe  tumor  attacbed,  is  now  dravn  oat  thioii{^  the 
ii(^;k  uvjiiiid  (Vili.  14,  li).  There  it  is  a]lowed  to  remain  for  the  pment, 
wrai»r/wl  in  gauzc. 

\Vb  iit:xt  {jr'K;f^-d  to  cloi«e  tlie  chest.  A  few  sutnrea  of  strong  silk  are  placed 
t'i  lioM  thu  licvoiitli  umi  ei^lith  rilu  iii  appmitioii.  Tbese  gutures  are  carried 
artiiiiKJ  ttie  2  riln — iM.Tic(j:)tal  tiiiture  (compare  Fip.  '.') — or  thev  ma;  be  carried 
tliniiich  thfi  rilM  aft<;r  punchinfr  liolcs  in  theiii.  No  attempt  is  made  to  reuuite 
lli(;  r;ii'fs  of  the  ciit  rilMi ;  tliev  fall  in  line  of  thcmselvcs.  The  muaclea  are  united 
in  lavers  l)_v  catinit  HUtiires.  Bcfore  making  the  siiture  air-tight,  the  lung  i* 
th<iroijf!hlv  iiiHatcd  to  brinp  ita  surface  in  contact  with  the  parietal  plean. 
flicrc  cxiHtH  in  tho  minds  of  many  surgeons  a  frreat  fcar  lest  some  air  be  al1owed 
to  remain  in  the  plenral  cavitv,  a 
cviilcnceil  bv  nuraerous  articles  tliat 
have  beeii  written  to  set  forth  the 
diificultv-  of  completely  doing  away 
witli  the  piicimiotliorax.  I  am  con- 
riiioed  that  a  eniall  amount  of  air 
left  in  tlic  plcural  cavity  is  entirelv 
hantileas.  The  esperiments  of  pn>- 
diiciiig  artificial  pncumothoras  aa  a 
nietliod  of  treating  tuberculosis  of 
tlic  limjita  have  furthermore  ahovn 
tliiit  air  introduccd  into  the  pleural 
eavity  18  vcry  rapidly  abaorbed.  The 
s  11 1 11  r  e  of  the  skin  completes  the 
elosiire  of  the  thoracic  wound. 

AVe  iiow  again  tum  our  attention 
to  tlio  cHopliaguB,  which,  w)th  the 
tumor  at  its  cnd,  hangs  out  froni  tlie 
iippk.  Wo  hold  it  dowD  over  the 
fn)ut  of  the  clieet,  estiinate  where  it 
is  to  be  aniputated,  and  mate  a 
traiisverso  iiicision  through  the  skin 
at  tho  site  oon-eaponding  to  tbia  point 
(  Kiy.  11,  lil,  Thcii  tlic  skin  In-tM-fcn  the  lurk  woiim]  and  the  new  incision  on 
Uk>  flirttt  is  iiiidenniiK-il  \vith  ji  lilnnt  instrniiiont,  nml  the  csopliagiis,  stili  nn- 
opfiint.  with  tlic  hitiinr  iittiiclird.  is  dravvn  tlii-on^rh  thiH  tunnel  and  mit  throiigh 
llic  ni'W  Udiiiul.  ']'lic>  incisioii  in  tUi<  iici-k  is  clnsoii,  the  tumor  aniputated,  nud 
the  fni'  crid  nf  llu'  csupliii^ii.ssiitiircil  to  tlic  skin  hy  ii  fcw  interrupted  stitches. 
The  most  coinfortalilc  [H>sition  for  tlic  paticnt  after  operntion  is  psrtlj  on 
tho  ri):ht  uide  mid  juirtlv  oti  tlic  luick.  Morpliin  id  friven  for  a  fcw  davs,  and 
atiimihition  is  iulniinistcrcil  nccordin^  to  tlic  usnnl  iiidications.  Cainplior, 
cutTciii,  diiiiiicn.  and  stropliaiitlms  iirc  frivcii  for  iicntc  cardiac  «-cakncss, 
KourishiiHUil  is  {jivcn  ihrunj-li  the  fiiistrostoinv  tnbi'.     After  the  free  end  of  the 


1.      Ifl. -ItKMKt-riON 

ir 

H«.pnAmi«  «)R   Cah- 

<1N..«A.     Th.-  nm.tr 

iiy  IiiIm'  U  iiitmilucrd 

into  lh>-  Htimiii  «t 

h<- 

■HIIIlIlHKllH    in    tlic    UppFF 

IHirt  i>f  lh>-  i'lit'Hl  for 

pur 

»m-a  of  (i-«litig. 

ESOPHAGOTOMY  517 

esophagiis  has  thoroiighlj  healed  to  the  skin,  tlie  upper  end  of  the  gaBtrostomy 
tube  18  iiiserted  into  it,  when  the  patient  wishes  to  take  nourishment  (Fig.  15). 
During  the  act  of  swallowing  a  little  pressure  is  broiight  to  bear  on  the  skin  at 
one  side  of  the  tube  to  prevent  leakage.  A  fairly  large  tube  ia  selected.  The 
8wallowed  food  passes  from  the  esophagus  into  the  rubber  tube  and  thence  into 
the  stomach. 

Operation  for  Caroinoma  of  the  Abdominal  Fortion  of  the  Esophagas. — Incar- 
cinoma  of  this  portion,  which  usually  also  involves  the  cardiac  end  of  the 
stomach,  I  recommend  operating  in  3  stages:  1.  Gastrostomj.  2.  Thoracot- 
omy,  as  described  above  for  carcinoma  of  the  thoracic  esophagus.  After  di- 
vision  of  the  esophagus  in  its  lower  part,  the  upper  end  is  brought  out  at  the 
neck,  as  described  above,  and  the  lower  end  is  invaginated  and  placed  beneath 
the  diaphragm  which  is  closed  by  suture.  3.  An  abdominal  operation  to  resect 
the  tumor.  Incision  is  made  from  the  ensiform  cartilage  along  the  entire 
length  of  the  left  costal  arch,  thoroughly  dividing  the  abdominal  muscles,  par- 
ticularly  at  the  posterior  end,  so  that  the  costal  arch  can  be  well  raised.  At  ihe 
esophageal  hiatus  of  the  diaphragm  the  peritoneum  is  divided  and  the  stump 
of  the  esophagus  is  brought  down.  Then  the  tumor  is  resected,  removing  as 
much  of  the  stomach  as  is  indicated. 

Other  Hethods  of  Beseeting  the  Esophag^. — Zaaijer  was  the  first  to  operate 
8ucce8sfully  in  a  čase  of  carcinoma  of  the  cardia  by  the  transpleural  route.  In 
his  čase  the  esophageal  bougie  was  halted  at  45  cm.  (18  in.)  from  the  incisors, 
an  exceptionalIy  long  distance.  He  operated  in  3  stages.  1.  Gastro8tomy  at 
the  pyloric  portion,  Kader^s  method.  2.  Exten8ive  rib  resection  in  order  to 
cause  collapse  of  the  thorax  and  thereby  to  bring  the  lower  portion  of  the 
esophagus  and  cardia  nearer  to  the  surface  of  the  body,  thus  reducing  consid- 
erably  the  depth  at  which  the  main  operation  is  performed.  The  lowest  7  ribs 
of  the  left  side  are  resected  in  almost  their  entire  length  through  2  parallel 
incisions  about  25  cm.  (10  in.)  long;  the  superficial  musculature  is  extirpated; 
the  skin  sutured.  Zaaijer^s  patient  had  considerable  dyspnea  the  first  2  days 
following  operation.  He  believes  this  due  to  mediastinal  fluttering  caused  by 
thQ  great  mobility  of  the  thorax,  and  he  therefore  recommends  leaving  the 
twelfth  rib  or  at  least  not  removing  it  at  the  same  sitting.  3.  Resection  of  the 
tumor  by  laparothoracotomy.  The  skin  incision  is  made  in  the  left  hypo- 
chondriura  about  in  the  manmiillary  line,  thence  in  a  curvilinear  direction 
backward  to  the  posterior  axillary  line,  thence  upward  a  little  highcr  than  the 
angle  of  the  scapula.  Peritoneum  and  pleura  are  opened.  The  diaphragm  is 
divided  from  below  upward  to  the  hiatus.  Esophagus  and  stomach  are  made 
movable ;  the  lesser  omentum  is  divided.  The  stomach  is  then  divided  between 
2  clamps,  and  the  lower  end  is  sutured.  The  esophagus  is  drawn  to  the  skin 
in  the  neighborhood  of  the  posterior  axillary  line  and  sutured  there.  The  end 
of  the  esophagus  and  the  gastric  fistula  are  connected  by  a  rubber  tube.  Ac- 
cording  to  Zaaijer,  the  operation  is  limited  to  carcinoma  of  the  cardia  and  of 
the  verv  loweat  portion  of  the  esophagus. 
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The  remaining  methods  will  be  mentioned  onlj  in  outline,  as  Ihej  have 
thus  far  ali  resulted  in  f ailure.  Sauerbruch'8  invagination  method  in  carcinonui 
of  the  cardia  is  performed  in  2  stages.  At  the  first  stage  the  pleura  is  opened 
through  an  intercostal  incision,  the  esophagus  is  isolated,  the  diaphragm  in- 
cised,  the  stomach  drawn  up  3  to  5  cm.  (1  or  2  in.),  and  the  esophagna  with 
its  tumor  is  invaginated  into  the  stomach,  which  is  sutured  circularly  to  the 
esophagus.  Accurate  suture  of  the  diaphragm  is  made.  The  second  stage,  pe^ 
formed  10  to  14  days  later,  consists  in  a  gastrotomy,  seizure  of  the  invaginated 
portion  between  2  fingers  introduced  into  the  stomach,  and  its  removal  with  long 
curved  scissors.  Bleeding  is  to  be  coiitrolled  by  compression.  This  method 
could  be  emploved  only  in  cases  of  very  limited  invasion  of  the  cardia,  and,  as 
the  operator  has  to  work  while  groping  in  the  dark,  it  will  scarcelj  appeal  to 
those  surgeons  who  appreciate  the  desirability  of  careful  disaection  under  the 
guidance  of  the  eye  in  cancer  surgery. 

For  somewhat  larger  carcinomata  of  the  cardia  Sauerbruch  reconunends 
intrathoracic  resection  of  the  tumor  and  anastomosis  of  the  esophagus  and 
stomach  by  means  of  a  button,  Payr's  or  Tiegers  button  being  preferred. 
Tiegel's  is  a  modified  Murphy  button  consisting  of  2  parts,  while  Pajr^s  is  a 
single  button,  or  rather  short  tube,  the  outer  surface  of  which  presents  3  trans- 
verse  circular  elevations,  between  which  there  are  2  circular  transverse  depres- 
sions.  These  latter  serve  to  give  a  hold  to  purse-string  sutures  placed  in  the 
organs  to  be  anastomosed.  The  procedure  in  the  čase  of  the  Payr  button  is  as 
follows:  Through  an  incision  in  the  seventh  intercostal  space,  the  tumor  and 
the  adjoining  part  of  the  esophagus  are  isolated,  the  diaphragm  is  incised  in  its 
aponeurotic  portion,  and  the  upper  part  of  the  stomach  is  drawn  into  the 
thoracic  cavity.  Above  the  tumor  the  esophagus  is  tied  over  the  lower  f urrow  of 
a  Payr's  button  previously  introduced  through  the  mouth,  then  the  esophagus 
is  divided  below  the  button  (Fig.  IG,  A).  The  tumor  is  resected,  and  the  upper 
part  of  the  stomach,  from  which  it  was  removed,  is  sutured  in  2  lajers.  A 
slit  is  made  into  the  fundus  of  the  stomach,  a  purse-string  suture  having  been 
previous]y  placed  around  this  slit  (Fig.  10,  B).  The  divided  esophagus  with 
the  button  is  now  inserted  into  the  slit,  and  the  purse-string  suture  is  tied  over 
the  lower  furrow  of  the  button,  the  same  furrow  on  which  the  esophagus  had 
been  tied.  A  second  purse-string  suture  is  laid  in  the  stomach  and  tied  around 
the  esophagus  at  the  site  of  the  upper  furrow  in  the  button  (Fig.  16,  B  and  C). 
The  communication  between  the  abdominal  and  thoracic  cavities  is  closed 
by  stitching  the  diaphragm  to  the  stomach,  part  of  which  remains  in  the 
pleura. 

This  method  of  anastomosis,  it  appears,  has  some  elements  of  danger.  If 
the  esophagus  is  tied  on  the  button  firmly  enough  to  prevent  it  from  slipping, 
there  will  almost  certainlv  result  necrosis  of  that  portion  of  the  esophagus  distal 
to  the  ligature.  This  danger  will  be  stili  greater  at  the  upper  furrow,  where 
the  suture  has  to  hold  both  the  stomach  and  the  esophagus  and  must,  therefore, 
be  drawn  rather  tight.     Besides  this,  there  is  the  danger  of  an  outflow  of  in- 
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fectioua  materiaJ  from  the  esophagus  or  the  stomaeh,  which  is  not  easy  to  avoid 
at  the  depth  at  wbioh  one  is  operating. 

The  objection  last  mentioned  aiso  holda  good  for  the  Tiegel  buttoii  (Fig. 
17,  A),  which  is  a  modified  MuTphy  button;  but  there  is  not  the  danger  of 
necrosis  as  with  Pajr'8  button.    The  2  halves  are  introduced ;  ih«  outer  one  into 


Ro,  18. — ANAeT»HOBiB  wjrH  Path's  Bdttok.     a — EaopluKUS  tied  to  lower  furTOW  of  bullon  and  cut 
off  below  button.     The  cardia  that  i<  to  be  mect«d  ia  clamped.     B — I,  lisature  around  esophagus ; 

2,  Bnt  pune-fltrins  suture  ovcr  slit  in  fundua  of  etomach.  tobetied  overNgature  1  holdins  esophaKUs: 

3,  second  purae-string  Butura,  Ui  be  tied  over  emphagiM  at  upper  tuiroir  in  button;  4.  autureof 
■tomaob  wheTe  cardia  waa  reaectod.  C — Section  through  button  shoirinK  anastooiOflU,  1.  2,  and  3 
ooirespood  to  mae  numbera  in  B.     D — Complet«d  anMtanioBU. 

the  fundus  of  the  stomaeh,  the  inner  one  into  the  esophagus,  and  each  is  held 
there  bv  a  previoiislj  placed  piirse-atring  fliitiire  (Fig.  17,  B).  An  obtiirator 
( Fig.  17,  A ),  introdnced  into  the  upper  half,  serves  to  facilitato  handliug  it  and 
to  occlude  the  liimen,  whi1e  the  other  half  of  the  button  is  being  placed.  Tho 
2  halves  are  then  connectcd,  and  by  thie  procedure  the  purse-string  suture  on 
the  CHophagiis  ia  invaginated  into  the  button  (Fig.  17,  C),  Then  tiie  anasto- 
inosis  and  the  button  are  invaginated  into  the  stomaeh  and  held  there  by  a  sec- 
ond purse-string  stiture  in  the  stomaeh  lower  down  than  the  first  (Fig.  17,  D). 
For  carcinoma  in  the  upper  part  of  the  esophagus  Sauerbruch  recommends 
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resection  of  the  first,  second,  and  third  right  rilis  and  costal  cartilages  from  thc 
stemum  to  about  3  cm.  (1^/4  in.)  beyond  the  junction  of  rib  and  cartilage.  The 
esophagus  is  f ound  behind  the  trachea ;  it  is  isolated  as  in  the  operations  on  its 
lower  part.    Af ter  resection  of  the  tumor,  the  lower  end  is  invaginated  and  the 


Fig.  17. — ^Anastomosis  with  Tiboel*s  BurTON.  A — Tiegers  button  and  obturator.  B — ^The  two 
halves  ready  for  anastomosis,  b — bi  purse-etring  sutiire  of  esophagus,  c — ci  first  purse-«triiig  suture 
of  stomach,  a — ai  second  purse-string  suture  of  stomach.  C — The  two  halvoa  united,  the  esophagus 
suture  pushed  up  under  hood  of  button.  D — Button  invaginated  into  stomach  and  held  there  by 
purse-string  suture  a. 


upper  end  brought  out  through  the  neck.     The  patient  is  fed  through  a  gastric 
fistula  made  some  week8  previous. 

Wendel  recommends  a  combined  abdominothoracic  procedure  in  cases  of 
carcinoma  of  the  cardia.  This  consists  in :  Iaparotomy  through  the  left  rectus ; 
if  the  čase  is  f avorable  for  resection,  extension  of  the  incision  through  the  costal 
cartilages  upward  as  far  as  the  fifth;  opening  of  the  thorax;  division  of  the 
diaphragm  from  the  rectus  incision  backward  through  the  hiatus  cesophageus, 
This  is  mostly  done  by  blunt  dissection,  except  at  the  hiatus,  where  some  fibers 
must  be  cut-     The  stomach  and  esophagus  are  then  dissected  out  and  brought 
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forward.  Kesection  and  anastomosis  now  fol]ow.  On  cloaing  tlie  diaphragm, 
it  18  eutured  to  the  esophague  above  tlie  anastomosis,  so  that  the  suture  line  can 
be  drained  abdouiina1ly. 

A  very  interesting  metbod  of  operating 
in  cases  of  carcinoma  of  the  cardia  bas 
been  proposed  by  Aeb,  The  operation  is 
done  frora  the  abdomen  and  from  tbe  neck 
without  opening  the  thorax.  At  tbe  an- 
terior  border  of  the  sternocleidomastoid 
inuscle  the  esopbagus  is  exposed,  and  tbe 
wound  is  temporarily  tamponed.  Througb 
an  abdominal  Incision  tbe  peritoneal  cov- 
ering  of  tbe  esophagus  at  the  hiatus  is  di- 
vided,  and,  with  the  finger  introduced 
into  the  hiattis,  the  esophagus  is  loosened 
as  far  as  posaible.  A  portion  of  the 
esophagus  is  now  drawn  dowD  into  the  ab- 
domen. It  is  ticd  off  witb  strong  linen 
tbread  about  2  cm.  (4/5  in.)  above  the 
tumor  and  cnt  below  the  ligatiire.  The  2 
ends  of  tbe  ligature  are  left  about  % 
meter  {20  in.)  long.  A  thin,  flexible  steel 
rod,  60  cm.  (24  in.)  in  length,  the  end  of 
whicb  has  the  shape  of  a  little  nng,  is 
introduced  througb  the  month  down  to  the 
bottom  of  the  esophagus.  A  needle  armed 
with  strong  lincn  tbread  now  transfixes 
the  lower  end  of  the  esophagus  and  the 
ring ;  the  ihread  is  drawn  througb,  and  ita 
ends  are  knotted  togctbor  at  a  distance  of 
about  12  cm.  (5  in.)  beIow  the  esophagus. 
The  Steel  rod  is  now  drawn  up  again ;  the 
tbread  held  in  its  ring-shapod  extremity 
follow8  and  invaginates  the  esophagus  into 
itself.  Aecording  to  Ach,  it  can  bc  drawn 
up  witbout  pncountering  inuch  resistance. 
As  soon  as  the  lowest  part  of  the  ccrvical 
esophagus  i«  scen  tlirough  tlie  neck  in- 
cision to  become  invaginatcd,  the  long 
tbread  with  which  tlic  lovvcr  end  of  the 
esophagus  was  tied  is  pulled  out  througb 

the  wound  in  the  neck.  By  traction  on  tbis  thread  the  esopbagus  is  again 
evaginated  and  drawn  out  throtigh  the  neck  after  tbe  staff  has  been  released 


Fio.  18.  — DiAOBAM  or  Ach'«  MriHOp  of 

EXTRACTIOM        or      E^OPHAOCS.  A S. 

mouth^b.incLBioiiiDDeck:  c  thin  stecl  rod 
iDlroduced  inUi  d,  esophagufl,  which  is 
tied  at  c.  B — Rod  is  drawn  up  and  in- 
vaginatioii  begun.  C — Inva«iiiation  coni- 
plelcd.  The  strioR  with  whicb  the  lowor 
end  of  tbe  eaopbaEUS  bnd  been  tied  ban 
been  drawn  out  througb  the  cpiriral 
wouDd:  the  ring  of  tbe  at«!  rod  ia  iiow 
outaide  tbe  moutb  aad  can  be  releaaed  by 
cutting  tbe  strini  tbat  pssses  through  it. 
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bv  ciittin^  tlio  thread  that  passes  throii^h  its  ring,  in  front  of  the  patienfs 
moiith.    The  procedure  is  represented  seliematicallv  in  Figure  18. 

Dangers  and  Difficnlties. — Operations  for  rosoction  of  the  esopha^iui  are  often 
attrndcd  !»y  (•ollai)se  dne  to  t  ho  nui^nitude  of  the  operation  or  to  va^us  reflex.  Infer- 
tioii  has  hotMi  oiic  of  the  irreatwt  dan^rors.  Its  chief  soiin^e  has  been  from  the  esopha^s 
and  from  tlio  strmiach  oithor  at  the  timc  of  the  oi>eration  or  later,  throuerh  leakage  from 
suttires.  This  daiiprr  caii  be  eliniinatcKi  by  adheriiij;:  to  my  method  of  operatin^.  An- 
other  sourcc  of  infc^ftion  inay  coiiic  from  the  hingrs,  if  they  were  injured  at  the  open- 
tion,  in  \vliich  casc  the  daii^er  of  piieumothorax  ia  superadded  to  that  of  infection. 
Čare  in  haiullin^  t  ho  hm^s  and  in  srparatin^;  adhoeiona  eliminates  that  dan^per.  Pneu- 
niothorax  has  !)een  repeat(Hlly  aasignod  as  a  (^ause  of  death.  It  maj  arise  either 
throiigh  leaving  h<*hind  some  air  in  the  pleural  cavity  before  closing,  or  the  air  mav 
gain  access  from  withont  aftt^r  incomplote  closuro,  or  it  may,  through  an  iiijuiy  of  the 
lung.  pass  from  that  orpan  into  the  ploural  (•avity.  The  importaiice  of  the  first  of 
these  c'aus(»s  of  pn(nimothorax  has  do\i!)tle8S  bt*en  exapgrerated.  The  amount  of  air  re- 
mainin^  in  the  pleiiral  c'avity,  aftor  the  hings  ha  ve  boen  thoroughly  distended  on  clos- 
ing  the  tliorax,  is  not  apt  to  intorfere  vory  much  with  the  function  of  the  lung  and 
will  prol)a!)ly  soon  be  ab8orl)r<l.  Of  much  more  im|K>rtanee  is  the  open  pneuniothorax, 
which  is  eaiisod  by  a  conmninicati(m  of  the  pleural  cavity  with  the  air  outside  of  the 
chest  or  with  the  lung,  as  the  constant  admission  of  air  causes  a  collapee  of  the  lung 
and  the  dangcr  of  infection  is  suiH*radded.  Pneumonia  has  been  the  cause  of  death 
in  a  number  of  cases,  and  empycma  in  othors. 

The  difiiculty  of  the  operation  has  been  considerably  Icssened  by  my   mode  of 
access. 

E.    ESOPHAGOPLASTV 

In  cascs  of  impassable  and  inoperablc  stricture  of  the  esophagas  the  desire 
to  constnict  a  ne\v  extrathoraci(r  comniiuiication  bet\veen  the  cervical  part  of 
the  csophapiis  an<l  tho  stomach  has  given  rise  to  a  variety  of  plana  for  esophago- 
plastv.  The  rcconstniction  of  the  esopliagiis  would,  of  course,  alao  be  desirable 
after  rcscction  of  the  esoplia^is.  The  material  for  forming  an  esophagus  maj 
be  either  skin  or  a  portion  of  tlie  gastro-intcstinal  tract,  or  both.  Thus,  a  skin 
tube  exten(ling  from  the  esoplia;riis  to  the  gastric  fistula  mav  be  constructed,  the 
epidemiis  fonnin^  the  iniier  linin«r  of  the  tul)e.  The  outer  raw  surface  is  cov- 
ered  by  a  plastie  from  the  skin  of  the  chest  (Bircher). 

The  upj>er  part  of  the  jcjunnm  may  bo  used  (Roux).  A  sufficientlv  long 
piece  of  jejunuiii  is  resectcd  but  Icft  in  comun^tion  with  the  raeaenterv.  The 
ends  of  the  jejuuum  w]iic]i  rcmaiii  behind  aro  united  end  to  end.  Of  the 
rcseetcd  portion,  4  or  5  artcries  at  the  upper  end  are  tied  and  divided  in  order 
to  mobilizc  this  ond  sufIi<Mcntly  to  jMill  it  up\vanl.  Čare  miist  be  taken  not  to 
injure  the  areades  and  tlio  vaša  recta  arisin^  from  these,  as  the  circiilation  of 
the  oral  end  dejK^nds  upoii  th(»sc?  aiuistomoses,  after  their  arteries  have  been 
divided.  Tho  abr)ra]  cimI  of  th(»  resc^cfed  jKirtion  is  implanted  into  the  stomacli. 
The  oral  end  is  brouirlit  out  of  the  abdrnninal  wound,  pushed  through  a  suh 
cutane^Mift  tunnej  exfendinL'  fnmi  thc^  ab<lominal  wound  to  the  end  of  the 
esophagus,  and  united  with  it  by  suture. 
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Instead  of  the  jejunum,  the  use  of  the  transverse  colon  has  been  attempted 
(Kelling),  A  number  of  variations  of  these  methods  Lave  also  been  proposed, 
for  instance«  the  formation  of  an  esophagus  partly  of  intestine  and  partly  of 
Bkin  (Lexer^  Frangenheim) . 

A  new  esophagus  may  be  made  of  material  taken  from  the  stomach.  Hirsch 
proposed  utilizing  a  portion  of  the  anterior  wall  of  the  stomach.  A  much  better 
method  is  that  of  Jianu,  who  ušes  the  greater  ciirvature  of  the  stomach  in  al- 
most  its  whole  length  to  make  an  esophagus.  The  oral  end  of  this  tube  remains 
attached  to  the  stomach,  the  aboral  end  being  brought  up  through  a  subcutane- 
ous  tunnel,  as  in  the  čase  of  Roux'8  method.  This  method  is  8carcely  feasible  if 
a  gastrostomv  according  to  the  usual  methods  has  already  been  done.  If,  there- 
fore,  a  Jianu  esophagus  is  contemplated,  it  should  be  constructed  when 
the  abdomen  is  opened  for  the  purpose  of  doing  the  preliminary  gastrostomy, 
provided  that  the  čase  proves  to  be  a  favorable  one  for  resection  of  the 
esophagus. 

It  has  also  been  proposed  to  employ  intrathoracically,  instead  of  antethoraci- 
cally,  the  various  methods  of  utilizing  the  gastro-intestinal  tract  for  restoring 
the  esophagus. 

OPEBATIONS   ON  THE   PLEUBA 

AnatoHiioal  Foints  on  the  Surgerj  of  the  Fleura  and  Lnng. — The  pleural 
cavities  are  sacs  invaginated  into  themselves  from  their  mesial  sides  by  the 
lungs.  The  visceral  pleura  is  firmly  attached  to  the  lung,  the  parietal  pleura 
more  loo8ely  to  the  endothoracic  fascia  which  it  covers.  According  to  location, 
the  parts  of  the  parietal  pleura  are  named  respectively  sternocostal,  diaphrag^ 
matic,  mediastinal,  and  pericardial  pleura.  The  spaces  where  the-*e  different 
divisions  of  the  pleura  meet,  forming  corners  or  angles,  are  called  sinuses. 
Thus  there  are  the  mediastinodiaphragmatic  sinus,  the  posterior  costomedi- 
astinal  sinus,  the  anterior  costomediastinal  sinus,  and  the  costodiaphragmatic 
sinus.  Of  these  the  2  last-named  aro  not  completely  occupied  bv  the  lungs  even 
at  inspiration.  Their  relation  to  the  chest  wa]l  is  of  considerable  cHnical  im- 
portance. 

The  folds  of  reduplication  of  the  pleura  will  be  best  understood  by  referring 
to  Figure  19.  The  relations  of  the  margins  of  the  lungs  and  of  the  separate 
lobes  to  the  chest  wall  are  also  represented  there.  It  will  be  seen  that  both  at 
the  upper  and  the  lower  end  of  the  stemum  there  is  a  roughlv  triangular  field 
where  its  posterior  surface  is  not  covered  by  pleura.  The  anterior  folds  of  the 
pleura  are  not  always  exactly  at  the  lines  shown  in  the  diagram ;  they  may  bc 
displaced  to  either  side.  The  cardiac  incisure  of  the  lung  is  also  seen.  The 
lower  border  of  the  lung  is  seen  to  be  at  a  higher  level  than  the  lower  border  of 
the  pleura.  The  latter  corresponds  about  to  the  lower  border  of  the  seventh 
rib  in  the  mamraillary  line;  in  the  axillary  line  it  corresponds  to  the  ninth  rib, 
and  farther  back  to  the  tenth  intercostal  space.     Posteriorly  it  runs  about 
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horizoiitally  to  tlie  epinal  column,  which  it  reaches  at  a  level  correspondiiig  tu 
the  twelfth  rib. 

The  mediastinal   atnicturea  are  bounded   on   the  right  and    left   by    the 
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mediastinal  pleura.  The  right  nieiliaatinal  pleiira  is  in  relatiou  with  tbe 
superior  vena  cava,  the  right  plireiiic  nerve,  the  innominate  artcrv,  the  trachea 
jnst  above  the  hifnreation,  the  azvgos  vein,  and  tlie  right  sjmpathetic  nen-e. 
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The  left  mediastinal  pleura  is  in  relation  with  the  thoracic  aorta,  the  left 
sjmpathetic  nerve,  the  hemiazjgos  vein,  and  the  left  subclavian  artcry.  Both 
pleura^  niay  or  may  not  touch  the  esophagus  below  the  arch  of  the  aorta. 

That  portion  of  the  lung  at  which  the  bronchus  and  the  great  vessels  enter 
it  is  called  the  hilus.  Its  position  corresponds  in  height  to  the  third  intercostal 
space  and  the  fourth  costal  eartilage  in  front,  and  to  the  fifth  and  sixth  dorsal 
vertebrsB  posteriorlv.  In  the  root  of  the  lung  the  artery  is  above,  the  vein  be- 
loWy  and  the  bronchus  in  the  middle,  but  more  posterior. 

A.    PABA0ENTESI8 

Indioations. — TJntil  rather  recently  the  indication  for  paracentesis  of  the 
chest,  the  procedure  of  drawing  off  fluid  from  the  thoracic  cavity,  wa8  stated 
as  being  confined  to  cases  where  the  pressure  of  the  fluid  interfered  seriouslv 
with  the  aetion  of  the  lungs  or  the  heart,  thereby  endangering  life,  or  where  the 
eflFusion  had  remained  stationary  for  a  long  tirne,  about  2  or  3  months.  The 
mere  fact  that  a  serous  pleuritic  exudate  had  been  discovered  wa8  not  consid- 
ered  an  indication  for  its  removal.  At  present,  however,  the  tide  of  opinion  is 
changing.  A  pleuritic  exudate  of  long  duration  is  not  to  be  regarded  as  harm- 
less,  inasmuch  as  a  deposit  of  fibrin  may  in  the  meantime  cause  a  thickening 
of  the  pleura  and  may  establish  pleuritic  adhesions,  which  would  ultiniately 
interfere  with  the  expan8ibility  of  the  lung.  Compressed  lung  tissue  may  be 
replaced  by  callous  material,  resulting  in  the  •  production  of  bronchiectasis. 
The  presence  of  a  fair-sized  exudate  is  in  itself  considered  an  indication  for 
its  removal,  especially  since  we  have  learned  that  air  may  be  allowed  to  enter, 
as  the  fluid  is  withdrawn,  and  that,  in  employing  this  method,  described  below, 
every  drop  of  the  exudate  can  be  removed. 

The  only  exception  to  the  rule  is  in  cases  of  exudate3  of  tuberculous  origin, 
as  theae  are  believed  to  possess  bactericidal  attributes.  The  immobilization 
and  compression  of  the  lung,  moreover,  which  they  produce  are  of  advantage  to 
the  patient,  inasmuch  as  the  cure  of  tuberculous  foci  in  the  lungs  is  thereby 
favored  in  a  manner  similar  to  that  of  intrapleural  injection  of  nitrogen  ac- 
cording  to  Forlanini,  Murphy,  and  Brauer  (see  Tuberculosis  of  the  Lung, 
page  545).  But  even  here  the  fluid  may  be  completely  withdrawn  and  the  col- 
lapse  of  the  lung  maintained  by  nitrogen  injections. 

Instruments  Tlsed. — A  sinall-sized  trocar  mav  be  used,  over  the  end  of  which 
a  rubbcr  finger  cot  is  slipped,  the  tip  of  which  is  cut  off.  This  finger  cot,  by 
its  collapse,  forms  a  valve  preventing  the  entrance  of  air.  Or  we  raay  use  a 
trocar  that  has  a  lateral  outlet  over  which  a  long  rubber  tube  is  slipped,  the  end 
of  the  tubo  being  submerged  under  an  antiaeptic  fluid.  The  neatest  instru- 
ment is  Potain's  apparatus  in  which  the  aspirating  needle  is  connected  by 
mcans  of  a  rubber  tube  with  a  bottle  from  which  the  air  has  been  exhausted. 
For  the  nrwer  method  of  allowing  air  to  enter  the  pleural  cavity  a  trocar  or  a 
large  caliber  aspirating  needle  is  ali  that  is  necessary. 
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Teohnic. — WITH0UT  ADMISSION  OF  AIR. — The  time-honored  method  of 
aspirating  with  caref ul  avoidance  of  permitting  air  to  enter  is  as  follows :  The 
posterior  axillary  or  the  scapular  line  is  selected,  and  a  puncture  is  made  in  the 
fifth,  sixth,  or  seventh  intercostal  spaee.  The  skin  is  first  prepared  antisepti- 
cally,  and  the  patient  preferably  sits  up,  being  well  supported.  The  instru- 
ment is  introduced  at  the  upper  edge  of  a  rib  to  avoid  injuring  the  intercostal 
vessels.  The  fluid  is  allowed  to  flow  out  slowly,  and,  when  about  ^/o  or  %  of 
the  exudate  has  been  evacuated,  the  aspiration  is  stopped.  If  the  patient 
manifests  dy8pnea,  severe  cough,  marked  stinging  pain,  or  great  weaknessy  the 
tapping  is  interrupted.  The  puncture  is  closed  with  collodion  or  by  a  sniall 
dressing. 

WITH  ADMISSION  OF  AIR.— Aspiration  with  the  admission  of  air  into  the 
pleural  cavity  has  a  number  of  advantages  over  the  method  just  described- 
The  8ymptom8  coincident  with  sudden  removal  of  the  fluid,  such  as  great  weak- 
ness,  dyspnea,  severe  cough,  and  marked  stinging  pain,  are  avoided.  Those 
symptoms  appear  to  be  due  in  part  to  the  rather  sudden  establishment  of  nega- 
tive pressure  on  the  surface  of  the  lung.  The  admission  of  air  does  away  with 
this  negative  pressure.  Furthermore,  the  direct  irritation  of  the  lung  by  the 
needle  coincident  with  the  expansion  of  the  lung,  as  the  fluid  is  withdrawn,  is 
avoided ;  f or  the  entrance  of  air  allows  the  lung  to  recede  f  rom  the  needle.  The 
most  important  advantage,  however,  is  that  aH  the  fluid  can  be  withdrawn. 
The  tapping  is  continued  until  the  last  drop  has  run  out  One  of  the  agreeable 
features  of  this  method  is  the-fact  that  the  presence  of  pneumothorax  enables 
us  to  obtain  very  much  clearer  X-ray  pictures  of  the  lung  than  could  be  made 
before.  A  very  welcome  advantage  is  the  simplicity  of  the  apparatus,  as  noth- 
ing  but  a  trocar  is  needed.  It  was  thought  at  first  that  it  would  be  nece8sary 
to  measure  exactly  the  volume  of  air  that  goes  in,  for  fear  that  moro  air  might 
enter  than  fluid  escape.  This  would  require  more  or  less  complicated  appar- 
atus ;  but  experience  has  shown  that  it  is  unnecessarv,  as  the  exudate  is  under 
positive  pressure.  It  was  also  thought  at  first  that  the  air  entering  the  pleura 
had  to  be  sterilized ;  but  the  fear  of  air  infection  of  the  pleura  is  just  as  ground- 
less  as  the  fear  of  air  infection  of  the  peritoneum  proved  to  be  years  ago. 

The  method  is  as  follo\vs :  The  patient  is  laid  horizontally  across  2  beds, 
so  that  the  seat  of  the  operation  is  in  the  space  between  the  beds.  A  trocar  is 
introduced  and  the  patient  turned  so  that  the  trocar  is  at  the  lowest  point  of 
the  exudate.  The  serum  will  at  first  flow  in  a  continuous  stream ;  then,  as  the 
pressure  from  within  diminishes,  the  stream  will  begin  to  halt  on  inspiration, 
imtil,  during  an  inspiration,  some  air  finds  entrance,  after  which  the  flow  again 
improves.  This  continues  until  there  is  no  fluid  left  in  the  pleural  cavity, 
wlien  the  trocar  is  removed  and  the  open  ing  closed  with  cotton  and  collodion  or 
with  sterile  adhesive  plaster.  During  the  procedure  the  patient  experienoe8  no 
discomfort;  there  is  no  tendency  to  cough  and  no  dyspnea.  The  air  is  ab- 
sorbed  in  a  few  days. 

Pangers. — The  dangers  connected  with  the  introduction  of  a  needle  or  trocar 
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into  the  pleural  cavity,  wliich,  however,  can  be  readily  avoided,  are  injury  to 
the  lungs^  the  heart,  an  aortic  aneurysin,  an  intercostal  vessel,  puncture  through 
the  diaphragm  into  an  abdominal  organ,  or  the  rapid  formation  of  a  pneumo- 
thorax. 

B.     OPE&ATIONS  FOB   EMPTEMA 

Whenever  a  probatory  puncture  has  revealed  the  presence  of  pus  or  turbid 
serum  in  the  pleural  cavity,  its  removal  by  operation  is  indicated.  This  may  be 
done  in  various  ways. 

« 

1.       PUNOTUKE    WITH    SuBSEQUENT    DrAINAOE 

Indioations. — This  procedure,  being  much  less  certain  in  its  results  than 
resectiou  of  a  rib,  is  indicated  only  in  patients  too  weak  to  stand  the  thoracot- 
oray  or  in  those  very  favorable  cases  of  pneumococcus  empyema  of  young  chil- 
dren. 

Teohnio. — It  is  perfonned  by  making  a  small  skin  incision,  1  to  2  cm. 
(Vs  ^^  %  i^O  i^  length,  under  local  anesthesia,  in  the  posterior  axillary  or 
scapular  line  over  the  seventh  or  eighth  intercostal  space.  A  trocar  about  the 
thickness  of  a  finger  is  thrust  into  the  pleural  cavity,  and  a  large  drainage  tube 
is  introduced  through  the  cannula,  which  is  then  withdrawn,  while  the  drainage 
tube  remains.  A  small  sterile  dressing  is  applied.  After  the  pus  has  flowed 
out,  a  long  tube,  the  end  of  which  is  submerged  under  an  antiseptic  fluid  in  a 
bottle,  is  attached  to  the  drainage  tube.  If  the  flow  of  pus  is  interrupted  by 
masses  of  fibrin,  an  irrigation  with  saline  solution  is  made.  When  the  patient 
is  able  to  be  out  of  bed  he  carries  the  bottle  in  a  pocket.  Strictest  asepsis  is 
necessary  throughout.  In  favorable  cases  healing  takes  plače  in  from  1  to  3 
months. 

2.     Intercostal  Thoracotomt 

This  operation,  which  is  only  8lightly  simpler  than  resection  of  a  rib  and 
less  certain  in  its  results,  has  been  ahnost  entirely  discarded  in  favor  of  the 
latter  procedure. 

3.     Resection  of  Ribs 

Inatmments. — The  instruments  used  aro  a  slightly  curved  and  a  strongly 
curved  ra8patory,  a  curved  periosteum  elevator,  rib  shears,  a  large  sizcd  as- 
pirating  8yringe  with  a  large  caliber  long  needle,  and  instruments  for  the  soft 
parts. 

Anetiheiia, — Tn  adults  the  operation  can  be  very  well  perfonned  under 
local  anesthesia ;  in  cases  of  children  general  anesthesia  is  usually  preferred, 
but  the  operation  is  also  feasible  under  local  anesthesia.  A  ^A  to  1  per  cent. 
solution  of  novocain  with  suprarenin  is  employed.     The  intercostal  nerves  are 
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blocked  from  2  or  3  points  at  the  lower  border  of  the  rib  to  be  resected,  and  the 
periosteum  under  the  deep  eiirfaee  o£  the  rib  is  infiltrated  to  the  desired  extent 
It  maj  be  neceasarj  to  uae  a  curved  needle  for  this  purpose.  Then  iiijections 
at  the  upper  border  and  auperficial  snrface  of  the  rib  are  madc,  after  which 
the  Boft  part8  in  the  periphery  of  the  field  of  operation  are  infiltrated.  La!)tl_v, 
the  line  of  incision  is  anesthetized.  If  aeveral  riba  are  to  be  resected,  the 
method  is  changed  accordingly. 

Teclmic  of  Operation.^ — A  preliminarj  morpbin  injectioa  is  given.  The 
patient  is  placed  in  the  prone  position  W!th  the  affected  side  slightlj  lower  than 
the  sound  side,  bo  that  the  sound 
]ung  may  not  be  impeded  in  ita  func- 
tion.  Over  the  eighth  or  ninth  rib. 
in  the  posterior  axi11ary  or  scapular 
line,  an  incision,  5  to  6  cm.  (2  to  2Vi; 
in.)  in  length,  is  niade  down  to  the 
rib.  The  periosteum  is  divided  io  a 
line  parallel  to  the  borders  of  the  rib 
and  midway  between  them  and  is 
pushed  with  a  periosteum  scraper 
upward  and  downward.  Tbe  upper 
and  lower  bordera  of  tbe  rib  are  then 
earefu]ly  stripped  of  the  periosteum. 
taking  heed  that  the  latter  is  not 
perforated  by  rough  treatment.  The 
periosteum  covering  the  deep  layer 
of  the  rib  ia  then  readily  stripped  off 
by  interpoaing  a  curved  periosteal 
elevator  (Fig.  20).  The  espoaed 
piet^e  of  rib  is  iiow  removed  with  rib 
shears.  The  periosteum  with  the 
underlying  pleura  is  incised  and  the 
pu8  alIowed  to  flow  off  s  1  o  w  1  y, 
Masses  of  fibrin  appearing  at  the  opeuing  are  removed,  and  finallv  a  finger  ia 
introduced  to  dialodge  any  further  pieces  of  fibrin  that  niay  have  remained 
behind.  After  the  greater  portion  of  the  pus  has  flowed  out,  tbe  remainder  can 
best  be  poured  out  by  turning  tbe  patient  so  that  the  wound  is  at  tho  bottom  of 
the  cavity.  If  the  patient  has  coughed  oiit  any  pus  previous  to  the  operation, 
so  that  a  commnnication  between  the  lung  and  the  pleural  cavity  muat  be 
assumed  to  eKiat,  irrigation  of  the  pleural  cavity  is  ab3olutely  contra-indicated. 
In  the  absence  of  such  eommunication,  flusbing  of  the  pleural  cavity  can  do  no 
harm;  in  fact,  a  thorough  cleansing  at  the  tirne  of  the  operation  materiallv 
lessena  the  siibseqHent  discliarge  and  simplifiea  the  after-treatment.  Two  thick 
drains  are  inserted,  their  inner  ends  protniding  onl.v  a  short  diatance  bevond 
tho  pleura.     T.arge  safety-pin8  are  inserted  to  prevent  the  tubes  from  slipping 


OPERATIpNS    ON    THE    PLEURA 


529 


in.  A  voluminoua  dresaing  is  applied  firmly  to  prevent  the  aspiration  of  air 
into  the  plenral  cavity.  If  the  gauze  does  not  suffice  to  accomplish  this  after  it 
faas  become  moist,  an  impermeable  tissiie  maj  be  placed  on  the  wound. 

Ezpansion  of  the  lung  ia  favored  \)y  forcible  blowing  exerciae9.  Irrigations 
of  the  cavitj  are  given  only  for  special  rcasona,  such  as  increase  in  the  amount 
of  discharge,  ichoroua  diach&rge,  rise  of  temperature,  etc  In  that  čase  saline 
solutioB  is  enip]oyed,  or  permanganate 
of  potash,  acetate  of  aluminum,  nitrate 
of  silver,  etc.,  may  be  uaed  inatead. 
The  drains  are  removed  as  aoon  aa  the 
discharge  ceaaea.  If  the  closure  of  the 
cavity  is  delayed,  the  sinus  niay  be 
hermetieallj  sealed  by  a  aheet  of  mbber 
perforated  by  a  thick  drainage  tube. 
This  sheet  is  fastened  directly  to  the 
akin,  and  suction  is  applied  to  the 
drainage  tube  by  one  of  varioua  metb- 
oda.  As  in  thoracocenteeis  for  pleuritia 
exudates,  a  Fotain  bottle  niay  be  uaed. 
I^erthea'  apparatus  connected  with  a 
water  pump  (Fig.  21)  is  constructed 
somewhat  on  the  same  principle,  b  u  t 
the  partial  vacuum  in  the  flask,  in- 
steadof  being  produced  by  a  piston 
pump,  is  created  through  the  action  of 
the  flow  of  water.  The  flask  aiso 
differa  from  the  Potain  in  having  a 
third  opening  at  the  top,  which  con- 
necta  with  a  manometer  to  record  the 
presBure  in  the  cheat,  and  a  fourth 
opening  below,  controlled  by  a  stop- 
cock,  to  -permit  the  escape  of  the  aa- 
pirated  secretiona.  In  Stork's  flasks  ^°-  21.— Pbrthbb'  Suction  Apearatob. 
,         ,    ,  It       ■  Flaw  of  WBter   causen   partial   vacuum   io 

suction  18  proiiiiced  by  water  Tiowmg  a^A. 

from  one  bottle  into  anotber  situated 

at  a  lower  level.  Bier'a  hypcremia  ciipa  havo  alao  been  used.  Attention  to 
proper  bygienic  and  dietetic  treatment  is  important.  (See  alao  Aspiration  and 
Aspirating  Devices  in  Surgery,  Vol.  I,  Chap.  VII.) 


4.       E3TLANDER'a    OPRRATION 

Lidioatiolii. — If  an  empyema  faila  to  heal  after  months  and  the  delaj  ia 
not  due  to  a  removable  cause,  aiich  as  retention  or  supcradded  infcction,  the 
reaaon  ia  to  be  found  in  a  change  that  bas  taken  plače  in  the  tissucs  adioining 
8BB 
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divide  the  ribs,  but  to  resect  1  or  2  cm.  (V2  or  %  in.)  of  each,  as  this  will 
allow  the  liberated  part  of  the  chest  wall  to  sink  in  subsequently.  The  inter- 
costal  vessels  are  tied  as  the  soft  parts  are  cut.  In  a  similar  manner,  under 
guidance  of  the  finger  inside,  the  incision  is  carried  forward  and  then  upward 
as  far  as  the  cavity  extend8.  The  flap  of  chest  wall  is  tumed  up  and  the  pleura 
examined.  If  an  incision  through  the  thick  visceral  pleura  shows  that  the 
lung  is  capable  of  expanding  and  that  the  thick  deposits  can  be  peeled  oflF,  this 
modification  of  Delorme'8  operation  wouId  suffice,  especiallj  as  the  chest  wall 
would  meet  the  lung  to  some  extent,  owing  to  the  short  rib  resections  made  pos- 
teriorly,  Should  the  lung  not  expand  or  decortication  be  impracticable,  the 
ribs  are  resected  from  within,  according  to  Depage  (see  Schede'8  Thoraco- 
plasty),  beginning  with  the  lowest.  If  then  the  visceral  pleura  should  prove  to 
be  too  rigid  to  sink  in,  we  must  consider  to  what  extent  Schede's  operation  bas 
to  be  performed* 

9.     Injection  of  Bismuth  Paste 

If  the  pleural  sinus  does  not  lead  into  a  cavity,  or  only  into  a  very  small 
one,  from  which  there  is  little  or  no  secretion,  the  injection  of  Beck'8  bismuth 
paste  will  sometimes  effect  its  closure.  The  paste  consists  of  1  part  of  bismuth 
subnitrate  and  2  parts  of  vaselin.  This  mixture  is  sterilized  and  injected  while 
fluid  and  in  a  state  of  thorough  mixture.  A  glass  syringe  may  be  used.  The 
patient  is  placed  in  such  position  that  the  open  end  of  the  sinus  is  directed 
upvvard  as  the  injection  is  made.  When  the  sinus  bas  been  filled,  its  outlet  is 
closed  by  placing  the  finger  on  it  for  a  few  minutes.  During  this  tirne  the 
bismuth,  which  is  heavy,  will  settlo  to  the  bottom  of  the  sinus.  The  fistuloiis 
opening  is  then  closed  by  a  small  dressing. 


O.     OPERATIONS   FOB   BLEBDING   FBOM   THE   INTEBCfOSTAIi  AND   INTEBKAL 

MAMMABY   ABTEBIES 

If  hemorrhage  from  the  intercostal  and  internal  mammary  arteries  takes 
plače  during  the  course  of  an  operation  on  the  ribs  or  costal  cartilages,  they  are 
tied  at  the  site  of  the  injury ;  if  neces8ary,  an  additional  part  of  the  rib  or  an 
adjacent  cartilage  is  resected  to  expo8e  the  vessel.  In  štab  wound8  or  other 
injuries  causing  hemorrhage  from  an  intercostal  artery,  the  vessel  is  readilv 
exposed  by  resection  of  the  rib  at  the  site  of  the  injury.  Its  ligation  without 
resection  may  be  done  in  the  following  manner:  The  external  intercostal 
muscle  is  divided  close  to  its  insertion  at  the  lower  border  of  the  rib.  Traction 
downward  on  the  muscle  will  dislodge  the  nerve  and  vessel  from  the  groove  in 
the  lower  border  of  the  rib,  so  that  with  great  caution  they  can  be  surrounded 
by  a  blunt  hook  for  ligating.    The  nerve  is  then  isolated  and  the  artery  tied. 

Hemorrhage  from  the  internal  mammary  artery  may  be  stopped  by  ligation 
of  the  vessel  at  a  site  of  election.  The  vessel  and  its  accompanying  vein  run  a 
little  laterally  from  the  edge  of  the  sternum  and  are  separated  from  the  pleura 
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in  the  upper  part  only  by  a  thin  fascia,  below  also  by  the  transverse  thoracic 
muscla  Anteriorlj  the  artery  is  in  relation  with  the  costal  cartilages  and  the 
intercostal  mnscles.  It  niay  be  tied  in  any  of  the  intercostal  spaces ;  the  best 
access  is  to  be  had  where  the  stemmn  is  narrowe8t,  preferably,  therefore,  in 
the  second  intercostal  space.  The  incision  starts  at  the  middle  of  the  sternum 
and  extends  from  there  outward  between  the  costal  cartilages.  After  division 
of  the  skin,  fascia,  and  pectoralis  major  muscle,  the  very  thin  fascia  of  the 
extemal  intercostal  muscle,  whose  fibers  descend  toward  the  median  line,  pre- 
sents.  Under  this  lies  the  internal  intercostal  muscle.  This  muscle  is  divided 
together  with  the  well-defined  fascia  at  its  deep  surf ace,  and  the  artery  is  seen 
about  %  to  1  cm.  (%  to  14  in.)  from  the  border  of  the  sternum,  its  course  being 
from  above  downward.  The  vein  lies  on  its  mesial  side.  In  the  lower  inter- 
costal spaces  the  vessel  is  slightly  further  away  from  the  sternum,  11/^  to  2  cm. 
(^  to  %  in.),  and  lies  on  the  transverse  thoracic  muscle  (triangularis  stemi). 

D.    OPE&ATIONS  FOB  NEW  aB0WTH8  OF  THE  BIBS 

If  a  new  growth  affecting  1  or  more  ribs  does  not  involve  the  pleura,  it  is  re- 
moved  by  an  extrapleural  operation.  As  a  rule,  however,  the  pleura  is  involved 
together  with  the  ribs  and  the  intercostal  muscles,  necessitating  the  removal  of 
portions  of  the  entire  thickness  of  the  chest  wall.  At  the  present  tirne  we  prefer 
to  do  these  operations  under  intratracheal  insufflation  or  difPerential  pressure 
according  to  any  of  the  methods  mentioned  under  General  Remarks  on  Intra- 
thoracic  Operations  (page  606).  The  operation,  however,  bas  been  done  re- 
peatedly  without  these  aids,  before  they  were  available.  In  those  cases,  despite 
the  collapse  of  the  lung,  the  disturbance  of  respiration  was  sometimes  surpris- 
ingly  small.  In  a  ca^e,  published  by  me  in  1906,  where  I  resected  a  very  large 
tumor  of  the  thoracic  wall  involving  4  ribs,  the  respiration  remained  undis- 
turbed  throughout  the  operation.  Sauerbruch's  chamber  was  then  known  but 
not  available.  In  such  cases  the  presence  of  adhesions  here  and  there  doubtless 
explain6  the  absence  of  interferenco  with  the  respiration. 

If  the  operation  is  perfomied  without  intratracheal  insufflation  or  diffei> 
ential  pressure,  the  air  should  be  allowed  to  gain  access  rather  slowly.  At  the 
time  when  the  pleura  is  opened  the  patient  should  not  be  too  deeply  under  the 
influence  of  the  anesthetic.  The  lung,  if  not  already  adherent,  should  be 
provisionally  fastened  to  the  chest  wall  at  some  part.  If  possible,  however, 
preparation  for  the  use  of  insufflation  or  diflFerential  pressure  should  be  made, 
80  that  the  surgeon  will  not  be  hampered  in  his  attempt  at  radical  removal  of 
the  new  growth. 

First  one  seeks  to  determine  from  what  ribs  the  tumor  takcs  its  origin,  for 
sometimes  tumors  of  considerable  size  have  a  comparativelv  small  base.  The 
X-ray,  as  a  rule,  is  of  assistance.  Tf  the  skin  is  entirelv  free  and  iminvolved,  a 
long  incision  parallel  to  the  course  of  the  ribs  will  usually  answer.  In  some 
instances  a  flap  with  its  base  directed  toward  the  spine  afPords  better  expo8ure. 


534  THORACIC    SURGERT 

Oftcn  tlic  skiii  bas  to  Im?  sacrificed  with  the  tumor.  After  the  extratlioracic  por- 
tion  of  the  incision  aroiind  the  tumor  has  beeii  completeil,  tlie  pleura  is  opciicd 
imder  intratraclieal  insiiiflation  or  differcntial  pressure  in  an  intereostal  spacc. 
From  this  opening  the  ribs  are  cut  with  rib  shears  a  suflScient  distance  beyond 
the  limits  of  the  aflFected  area.  Preliminarj  ligation  of  the  intereostal  vessels 
is  unnecessarv ;  they  are  compressed  when  divided  and  tied  after  the  tumor  has 
been  removed.  If  a  portion  of  the  lung  is  involved,  it  is  resected  together  with 
the  affccted  ehest  wa11,  and  in  čase  the  operation  is  done  without  differential 
pressure,  the  hmg  is  first  attached  to  the  parietal  pleura  at  some  distance  from 
the  seat  of  tlie  new  growth  in  the  lung.  With  the  use  of  insufflation  or  differen- 
tial pressure,  this  is  not  necessarv ;  but  the  wound  in  the  lung  is  sutiired.  When 
the  rescction  is  completed,  the  lung  is  made  to  expand  so  as  to  plug  the  opening 
in  the  thoracic  wall.  The  skin  is  closed  by  mobilizing  it  from  the  neighbor- 
hood,  or  a  flap  from  the  abdomen  or  from  the  other  side  of  the  chest  is  taken 
and  sutured  over  the  defect,  the  subcutaneous  tissue  being  sutured  to  the  mar- 
gins  of  the  defect  in  the  chest  wall  and  skin  to  skin.  Sometimes  the  breast 
from  the  opi>osite  side  is  transplanted  on  the  defect. 

If  the  subscapular  portion  of  the  chest  has  to  be  resected,  the  scapula  must 
first  be  raised  off  the  chest.  This  may  be  done  by  making  a  T-shaped  skin 
incision,  the  steni  of  the  T  corresponding  to  the  mesial  edge  of  the  scapiila.  The 
trapezius  and  the  lalissimus  dorsi  are  exposed,  the  fascia  between  them  is  in- 
cised,  and  the  incision  is  extended  upward  into  the  trapezius  and  downward  into 
the  latissinius  dorsi.  Then  the  rhomboideus  major  is  divided  about  1  cm. 
(l'<*  in.)  from  the  edge  of  the  scapula ;  if  necessarv,  also  the  rhomboideus  minor; 
and  the  scapula  is  tumed  outward  by  forcibly  lifting  up  its  mesial  edge.  After 
the  operation  on  the  chest  wall  is  completed,  the  scapula  is  replaced  and  the 

musclcs  are  reunited  bv  suture. 

«» 

E.    BESECTION  FOB  TUBEBCUI.OSIS  OF  THE  BZB8 

Tuberculosis  of  the  ribs  rarely  involves  any  part  of  the  pleura  other  than 
its  exteriial  surface.  If  the  process  is  in  an  early  stage,  where  a  small  abscess 
with  a  well-defin(»d  wall  communicates  with  the  diseased  rib,  the  abscess  and 
the  affccted  part  of  the  rib  can  be  removed  in  one  piece  the  same  as  a  tumor 
would  be.    Ilealing  by  primary  imion  can  then  be  expected. 

In  protracted  cases,  howcver,  particularlv  those  which  have  already  opened 
externally,  there  may  be  very  extensive  and  complicated  sinuses.  These  require 
thorongh  exposure.  The  sinuses  may  have  worked  their  way  beneath  a  number 
of  ribs  bctween  them  and  the  pleura,  so  that  in  following  up  their  course  it  may 
be  necessarv  to  resect  several  ribs  befpre  the  primarv  focus  is  reached.  If  ali 
sinuses  are  laid  bare  and  scraped,  cven  these  cases  will  result  in  a  completo  cure, 
although  the  healing  process  mav  bo  protracted. 

Tubercnilous  disease  of  the  costal  cartilages  often  requires  the  total  removal 
of  tli(;  cartilages  and  of  a  portion  of  the  stcrnum. 
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0PERATI0N8   ON  THE  LITNOS 

A.     SUBCUTANEOnS   INJUBIES    OF   THE   LtTKG 

The  paticnt  should  be  placed  on  the  injured  side.  This  position  will  not 
only  permit  the  nninjured  liing  to  perfonn  its  fiinction  more  easily,  but  the 
pressure  on  the  diseased  side  will  also  help  to  diminish  the  bleeding  from  the 
limg.  The  usual  conseguence  of  an  injury  to  the  lung  is  hemothorax  and 
pneumothorax,  both  of  which  raay  be  of  greater  or  lesa  significance. 

Indications. — If  the  bleeding  from  the  lung  is  considered  to  be  moderate,  it 
inay  be  disregarded,  as  the  blood  will  be  reabsorbed  if  it  remains  sterile.  If  it 
becomes  infected,  an  empyema  will  result.  If  the  hemorrhage  is  severe,  the 
tliorax  mnst  be  opened  to  secure  the  woiind  in  the  lung  (see  below).  The  re- 
sulting  pneumothorax  will  vary  in  extent  and  significance  according  to  the  char- 
acter  of  the  wound  in  the  lung.  If  the  tear  involves  only  the  alveoli,  bron- 
cliioles,  and.smallest  bronchial  tubes,  these  will  be  closed  by  blood-clots,  and  the 
air  in  the  cheat  will  be  absorbed  within  a  short  tirne.  If,  however,  a  larger 
broiichus  is  tom,  a  spontaneous  closure  cannot  be  expected,  and  the  wound  must 
be  sutured.  In  čase  the  subcutaneous  connective  tissue  communicates  with  the 
pleura,  as  in  fracture  of  the  ribs,  an  emphysema  of  the  skin  will  result  over  the 
sito  of  the  injured  pleura  and  may  extend  over  the  whole  body.  In  the  absence 
of  such  communication,  the  pneumothorax  is  confined.  It  niay  constantly  in- 
crease,  owing  to  a  valve-like  condition  of  the  wound  which  permits  the  entrance 
of  air  into  the  pleura  but  prevents  its  escape.  This  condition  is  called  valvular 
pneumothorax.  The  dyspnea  caused  by  it  may  be  extreme,  and  marked  oyanosis 
of  the  face  may  appear.  The  pulse  at  first  is  normal  but  later  becomes  f requent, 
The  patient  is  often  in  urgent  need  of  relief  by  suture  of  the  wound  or  by  aspira- 
tion  (see  below  and  under  Treatment  of  Pneumothorax).  When  a  subcu- 
taneous emphysema  arises,  the  patient  does  not  suffer  to  so  great  an  extent,  as 
the  intrathoracic  pressure  is  relieved  by  the  escape  of  the  air  under  the  skin. 

From  a  practical  standpoint  it  is  advisable  not  to  be  in  too  great  haste  to 
draw  out  the  blood  and  air  from  the  pleural  cavity.  Aspiration  to  rcmove  these 
W()uld  imply  the  production  of  a  negative  pressure  on  the  surface  of  the  lung 
and  its  torn  vessels  and  bronchioles,  tending  to  keep  them  open,  or  to  reopen 
thera  if  imperfectly  closed.  It  should,  therefore,  be  deferred  until  wo  have 
reason  to  believe  that  the  wound  is  closed.  Le  Conte  even  recommends  the  pro- 
duction of  a  pneumothorax  in  cases  of  marked  hemorrhage  by  opening  the  chest 
and  inserting  a  drainagc  tube.  It  certainly  seems  rational  to  expect  that  a 
wound  in  the  lung  will  have  a  better  chance  of  becoming  sealed  by  a  blood-clot 
if  the  lung  is  put  out  of  function  than  if  the  woimd  is  in  constant  motion. 

In  cases  of  severe  hemorrhage  and  incrcasing  pneumothorax,  or  a  less  se- 
vere but  persistent  or  recurring  hemorrhage,  thoracotomy  and  suture  of  the 
lung  are  indicatcd.  If,  in  subcutaneous  rupture  of  the  lung,  the  site  of  injury 
camiot  be  determined,  it  is  bost  to  enter  at  the  lateral  and  posterior  aspect,  as 
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from  there  the  lung  can  be  best  drawn  forward  out  of  the  coetovertebral  angle. 
Thia  cau  be  done  without  recourse  to  differeutial  pressure  or  intratracheal  in- 


sufflatiou,  but  the  artificial  infiation  of  the  lung  wiil  render  the  procedure  con- 
8iderably  easier.     In  a  collapsed  lung,  even  a  fairlj  large  tear  may  eecape  de- 

tection.  W  h  e  n,  howeTer, 
the  luDg  ia  Inflated,  frothj 
blood  wi]l  appear  at  t  h  e 
wouDd  and  render  its  recog- 
nition  easy.  The  patient 
will  aiso  recover  more  read- 
ily  if,  on  closiug  the  cbeet, 
the  hing  is  iuflated  and  the 
pnetimothorax  t  h  u  b  dis- 
poaed  of . 

Technio. — The  method 
of  procedure  ia  aa  followa: 
The  patient  is  laid  on  the 
soiind  aide,  a  piHow  heing 
placed  under  the  chest.  An 
intercostal  ineision  of  am- 
ple  diniension  is  made  at 
the  most  probable  site  of  the 
iujury.  The  coilected  blood 
will  he  forced  out  through 
the  ineision.  The  lung  is 
distended  fairly  weH  in  order  to  show  the  site  of  the  injury  by  the  appearance  of 
bloodv  foam.  When  the  wound  has  heen  located,  the  lung  ia  alIowed  to  collapse 
to  a  cousiderable  degree,  as  it  is  cusicr  to  suture  it  iu  that  conditiou.    Tha  hcm- 


Tbcc;  Bupporting    threadii  run  parallcl 
n  each  Bidc  ol  it.     B — Scctiaoat   \ ' 

Bupportins  Ihreoda,  one  on  each  aiile,  representod  lu  mi 

cirdes  under  the  edgea  o(  tho  inciaion. 
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orrhage  is  best  controlled,  temporarily,  by  clamping  the  lung  on  each  side  of  the 
wound  by  a  gently  compressing  instrument  like  r)oyen'8  intestinal  clamp  (Fig. 
22  ) .  If  the  wound  is  ragged,  it  is  now  ciit  smooth,  so  that  the  vessels  and  bron- 
chial  tiibes  may  be  recognized  and  tied.  The  claraps  are  then  reraoved.  If 
iiow  the  bleeding  has  ceased,  a  sutiire  like  Lembert's  for  the  intestine  suffices; 
if  the  wound  continues  to  bleed,  sutnres  entering  deep  into  the  lung  tissue  are 
to  be  preferred.  If  the  parts  ha  ve  to  be  approxiniated  under  tension,  the  use  of 
siipporting  threads  is  of  value.  One  of  these  is  introduced  on  each  side  of  the 
woiind,  parallel  to  it,  and  the  sutures  that  bring  the  edges  together  are  passed 
oiitside  and  undemeath  these  threads.  The  supporting  threads  protect  the  lung 
tissue  from  being  cut  through  by  the  sutures  (Fig.  23,  A,  B).  For  small 
wound8  that  can  be  closed  without  tension,  fine  silk  niay  be  used ;  but  if  heavier 
material  is  required,  catgut  is  to  be  preferred.  The  lung  is  then  again  dis- 
tended.  The  escape  of  some  air  from  the  stitch  canals  is  of  no  importance.  The 
chest  is  closed  by  bringing  the  2  ribs  in  apposition  and  suturing  the  soft  parts, 
as  described  imder  General  Remarks  on  Intrathoracic  Operations  (page  508). 
If  the  operation  has  to  be  performed  through  one  of  the  upper  intercostal 
spaces,  the  scapula  must  be  raised  from  the  chest,  together  with  its  musculature, 
as  in  thoracoplasty. 


B.    OPEN  W0UND8  OF  THE  PI^EUBA  AND  LtTNG,  INCLTTDINa  GtTNSHOT 

W0UND8 

Gaping  wounds  of  the  thorax,  such  as  those  caused  by  swords,  daggers,  burst 
shells,  or  by  impaling,  should  be  considered  as  infected.  They  are  cleansed  of 
fragments  of  clothing  or  other  foreign  material,  and  the  hemorrhage  from  the 
thoracic  wall  is  stopped.  If  bleeding  from  the  lung  now  appears,  there  is  a  clear 
indication  for  operative  interference.  The  wound  of  the  thorax  is  enlarged,  the 
bleeding  part  of  the  lung  is  drawn  fonvard,  and  the  blood  vessels  are  ligated, 
or  the  hemorrhage  is  controlled  by  deep  suture  of  the  lung.  Where  suture  is 
impossible,  tampon  ing  is  resorted  to.  Drainage  of  the  pleural  cavity  at  the 
most  dependent  portion  is  usually  employed  owing  to  the  assumption  that  the 
wound  was  infected,  though  closure  without  drainage  is  preferred  by  some.  If 
the  pulmonary  wound  is  tamponed,  the  pleural  cavity  must  be  drained,  unless  it 
is  possible  to  attach  the  tom  portion  of  the  lung  to  the  chest  wall,  in  which 
čase  drainage  of  the  pleura  is  omitted.  A  dressing  similar  to  that  in  operations 
for  empyema  closes  the  wound  and  prevents  the  entrance  of  air  after  it  has 
become  moist.  Should  infection  of  the  pleura  take  plače  and  result  in  empyema, 
it  is  treated  like  other  empvemata. 

Gunshot  wounds  of  small  caliber  have  been  found  through  experience  in  re- 
cent  war8  to  be  sterile  in  almost  aH  cases.  They  should  not  be  probed,  nor 
should  they  be  opened  for  the  purpose  of  cleansing  or  tamponing  them.  They 
are  temporarily  covered  with  a  little  gauze,  and  the  skin  around  the  opening  is 
rendered  aseptic,  after  which  a  pcrmancnt  dressing  is  applied.    Pneumothorax 
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and  hemothorax  very  rarely  occur  after  these  injuries,  and  if  the  buUet  is  stili 
8omewhere  in  the  thorax,  it  is  allowed  to  remain  thera 

O.    PNEtTMOTHOSAZ   AND  HEMOTHOSAZ 

An  explanation  of  the  dangers  coincident  with  the  production  of  pneiuuo- 
thorax  has  already  been  given  under  General  Remarks  on  Intrathoracic  Opera- 
tions  (page  504).  The  pneumothorax  produced  in  the  course  of  opera tions  on 
the  pleura  and  the  methods  of  avoiding  or  counteracting  serious  results  due  to 
this  cause  were  discussed  there. 

Injuries  of  the  lung,  with  or  without  fractures  of  the  ribs,  will  cans6  the  en- 
trance  of  air  and  blood  into  the  pleural  cavity.  Open  wounds  of  the  pleura  will 
bring  about  the  same  result.  Although  these  injuries  are  of  serious  sigiiificance, 
the  pneuniothorax  and  hemothorax  which  they  produee  are,  nevertheless,  gen- 
erally  treated  expectantly,  for  in  many  cases  the  air  and  the  blood  are  reab- 
sorbed.  If  the  hemothorax  and  pneumothorax  are  due  to  a  wound  in  the 
thoracic  wall,  the  bleeding  is  stopped  and  the  wound  is  cleanscd.  It  is  closed 
by  suture  and  drained,  if  necessary,  or,  if  the  ragged  coudition  of  the  woui]d 
does  not  permit  suturing  it,  access  to  the  pleural  cavity  is  shut  off  by  a  dressing. 
The  patient  should  lie  on  the  affected  side,  so  as  to  eompress  it  and  to  enable  tJic 
healthy  side  f ully  to  perform  its  function. 

As  regards  the  presence  of  air  in  the  pleural  cavitv,  we  should  bear  in  mind 
what  was  stated  under  Treatment  of  Subcutaneous  Injuries  of  the  Pleura  aiul 
Lung  (page  535)  as  to  the  beneficial  influence  of  pneuniothorax  on  bleeding 
f rom  the  lung.    Only  if  pressure  on  the  lung  eauses  dvspnea,  the  air  and  blood 
should  be  removed  by  puncture  and  aspiration.    Dyspnea  will  be  prompt]y  re- 
lieved  by  this  procedure,  and,  if  the  wound  in  the  lung  is  closed,  there  will  be 
no  recurrence.    If  the  wound  is  stili  open,  recurrence  will  take  plače  and  mav 
require  repeated  aspiration  or  operation.    If  puncture  fails  to  draw  the  blood, 
thoracotomy  should  be  performed,  preferably  under  insufflation  or  differential 
pressure.     With  the  help  of  artificial  inflation,  the  lung,  if  uninjured,  will  be 
promptly  and  completely  distended.    If  a  fairly  large  pulnionary  wound  exi8ts 
the  expansion  of  the  lung  will  not  be  complete.     The  employment  of  intra- 
tracheal  insufflation  or  differential  pressure  enables  us  at  once  to  recognize  the 
presence  of  a  wound  and  to  discem  whether  it  is  insignificant  or  important.    AH 
wounds  of  moderate  or  large  size  should  be  sutured.     The  method  is  described 
under  Treatment  of  Subcutaneous  Injuries  of  the  Lungs  (page  536).     If  ap- 
paratus  for  insufflation  or  differential  pressure  is  not  available,  we  must  re- 
member  that  the  element  of  greatest  danger  in  pneumothorax  is  the  to-and-fro 
motion  of  the  mediastinum,  the  so-called  mediastinal  fluttering  (see  General 
Kemarks  on  Intrathoracic  Operations,  page  505) ;  therefore,  the  attachmentoi 
the  lung  to  the  parietes  is  to  be  resorted  to,  as  this  attachment  gives  support 
to  the  mediastinum.     The  lung  is  seized  with  the  hand  or  forceps  and  is  at- 
tached  by  a  few  sutures.    As  a  temporary  treatment,  the  pationt  should  bo  inade 
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to  lie  on  the  affected  aide,  not  only  for  the  reaaons  stated  above,  but  also  be- 
caiise  in  that  poaition  the  mediastinum  will  tend  to  sag  toward  tbat  side,  aiid 
iiiediastinai  tluttering  will  be  reduced  to  some  extent 

Bilateral  piieuniotliorax  requires  immediate  intervention  by  aspiration  or, 
if  the  tborax  is  open,  fixation  of  the  lung  to  the  chest  wali. 

D.    ABSOESS  OF  THE  LUKG 

Abscess  of  the  lung,  when  aeen  by  the  surgeon,  is  iisiially  encountered  in 
tlio  fonn  of  a  large,  chronic,  open  abscess,  that  is,  one  that  has  perforated  into 
a  broneliua  and  has  manifested  itself  by  expectoration,  from  tirne  to  time,  of 
large  ^iiantities  of  pus, 
the  evacuation  being  fol- 
lovved  by  a  temporary  im- 
provement  in  the  phjs- 
ical  aigna.  Spontaneons 
recovery  from  theae  large 
abscesses  is  rare  and  can- 
not  be  depended  upon; 
lience  t  h  e  i  r  evacnation 
and  drainage  by  siirgical 
nieans  are  indicated. 

The  operntion  is  pref- 
erably  done  nnder  iocal 
ancsthesia,  as  deacribed 
nnder  Resection  of  Riba 

(p«ge  527).  The  lung  r,„.  M.-L»,a  A™™™  ™  T.„„™  W.,x  «  B.«  Srm.. 
itself  need  not  be  anes- 

thetized,  as  it  is  insenaitive  to  pain.  Firat  of  ali,  the  aeat  of  the  abscess  is  accur- 
ately  localized  with  the  aid  of  X-ray  pieturea,  ita  site  being  marked  on  the  cbest 
wall  witb  nitrate  of  silver  or  by  some  other  traeing;  then  the  patient  is  laid  on 
hia  bcalthy  side  with  the  bead  Iow,  to  favor  cmptying  the  abscess  by  expectora- 
tion.  The  lobe  tbat  contains  the  abscess  is  expoaed  by  resection  of  as  inany  ribs 
U3  may  be  neces8ary  and  antured  to  tbe  plenra.  Thia  sutnring  is  preferably 
done  before  opening  the  pleiira,  the  healthy  portion  of  tbe  Inng  in  the  vicinity 
of  tbe  abscess  being  fasteued  by  carrying  the  needle  deeply  enough  through  the 
plenra  to  cateb  tbe  lung.  Tbe  back  stitch  is  the  safest  (Fig.  2-1).  As  the 
parietal  pleura  tears  eaaily,  it  is  well  to  embodj  ■vvith  it  some  other  tiaane  in  the 
elitch ;  or,  if  there  is  no  other  tissiic  at  diaposal,  one  may  sew  over  a  gauze  pad. 
On  tlie  viaceral  aide  the  stitch  sliould  embrace  liuig  tiasue.  To  avoid  infection 
of  the  plenra,  the  opening  of  the  ehronic  abscess  is  done  at  a  second  stage, 
usnally  about  a  week  later,  when  adhesions  at  the  line  of  auture  have  bcconio 
fimi  enongh.  By  that  time  the  abscess  will  have  filled  up  again;  it  is  opened 
witb  H  knife  or  cautery  under  guidance  of  an  aapirating  needle  used  to  again 
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localize  tbe  abscess.  No  irrigation  is  emplojed,  as  this  would  tend  to  spread 
infection  to  other  parts  of  tbe  lung,  and  tbe  patient  would  aiso  be  in  danger  of 
drowning.  The  wouiid  is  tamponed  with  iodoform  or  otber  antiseptic  gauze,  or 
a  drainage  tube  surrounded  by  gauze  is  used. 

In  acute  abscesses,  wbetber  metapneumonic,  embolic,  or  due  to  suppuration 
from  foreign  bodies,  it  is  desirable  to  evaeuate  tbe  pus  as  promptly  as  possible; 
tberefore  a  one-stage  operation  may  be  more  advisable.  Tbis  reguires  that  tbe 
back-stiteb  suture  of  tbe  lung  to  tbe  parietes  be  made  tborougblj  reliable.  Ad- 
besions,  in  acute  abscess,  are,  as  a  rule,  scarce  and  tbin.  It  may  be  difficult  in 
tbese  cases  to  make  sure,  by  inspection  tbrougb  tbe  unopened  pleura,  whether 
tbe  abscess  presents  at  tbe  plače  wbere  tbe  ribs  bave  been  resected.  Under  tbose 
circumstances  it  is  better  to  narcotize  ligbtly  under  intratracbeal  insufflation  or 
differential  pressurc  and  to  examine  by  palpation.  Tbe  seat  of  tbe  abscess  is 
tben  definitely  determined  by  tbe  finner  consistency  of  tbe  lung  tissue.  The 
operation  is  done  in  tbe  same  manner  as  for  cbronic  abscess. 

The  subsequent  course  is  mucli  more  favorable  in  acute  tban  in  cbronic 
abscesses.  The  wall  of  tbe  abscess  soon  becoraes  clean,  and  tbe  surrounding 
tissue  contracts,  so  that  healing  may  be  complete  witbout  fistula  in  from  6  to 
8  weeks.  Cbronic  abscesses  take  a  much  longer  tirne  to  heal.  Tbe  mortalitj 
ranges  from  13  to  30  per  cent.,  which  is  very  favorable  when  compared  with  tbe 
results  of  medical  treatment. 

Old  abscesses  sometimes  bave  firm  walls,  similar  to  tbose  of  old  empyemata, 
and  may  require  extensive  resection  of  ribs  or  thickened  pleura  to  obliterate 
them.  A  fistula  of  tbe  lung*may  remain  after  tbe  suppurative  process  itself 
bas  ceased.  Tbese  sinuses  are  apt  to  be  particularly  obstinate,  owing  to  cicatri- 
cial  retraction  of  tbe  surrounding  tissues,  which  also  tends  to  produce  bron- 
chiectasis.  Resection  of  tbe  ribs,  loosening  of  tbe  parietal  pleura,  and  excisioD 
of  tbe  thickened  portions  of  tbe  pleura  may  be  neccssary  to  enable  tbe  sinus  to 
close.  Or  tbe  lung  tissue  itself  may  be  freshened  and  sutiired,  a  procedure 
wbich  may  require  tbe  mobilization  of  an  entire  lobe  to  render  tbe  suture 
feasible. 

E.     GANGBENE   OF   THE   LtTKG 

The  treatment  of  this  condition  is  similar  to  that  of  abscess  of  tbe  lung ;  tbe 
affection,  however,  is  graver  owing  to  tbe  absorption  of  foul  discbarges  from  tbe 
gangrenous  lung.  The  seat  of  tbe  gangrene  is  localized  by  tbe  X-ray,  wbicb 
shows  a  distinct  shadow  before  putrefaction  sets  in ;  later,  tbe  picture  will  more 
closely  resemble  that  of  a  cavity.  The  operation  is  preferably  done  in  2  stages, 
as  in  abscess  of  tlie  lung.  For  opening  tbe  gangrenous  area,  a  PaqueHn  cauterv 
is  U8ually  prcferrcd.  A  bluiit  instrument,  such  as  a  dressing  forceps,  may  also 
be  employed.  When  the  cavity  bas  been  opcncd,  the  dobris  is  removed  witb  tbe 
finger,  čare  being  taken,  bowever,  to  avoid  breaking  down  anj  more  or  less  fina 
bands  that  stretch  across,  as  tbese  often  contain  blood-vessels.  The  eavitj  is 
drained  by  gauze  packing  or  by  a  cigarette  drain,  or  a  rubber  tube  sunonnded 
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by  gauze  niay  be  introduced.  The  mortality  averages  about  34  per  cent,  which 
compares  favorably  with  the  mortality  of  75  to  80  per  cent.  under  medical  treat- 
ment. 

F.    BB0NCHIE0TA8I8 

Indications. — Bronchiectasis  is  a  suppurative  procesa  in  the  lung  which  dif- 
fers  from  abscess  in  the  manner  of  its  distribution.  Operative  interference  is 
indicated  by  the  presence  of  large  quantities  of  piitrid  spntum,  the  repeated  oc- 
currence  of  collateral  aspiration  pneiimonias  and  heraorrhages,  and  serious  im- 
pairment  of  health  throngh  septic  absorption.  Where  the  pati^nt^s  complaints 
are  of  a  less  degree,  we  are  not  yet  justified  in  recommending  operation,  con- 
sidering  that  operative  results  are  far  from  8ati8factory. 

Methods  of  Operation. — If  there  be  a  single  cavity,  the  indication  is  to 
open  and  drain  it  as  an  abscess.  But  in  the  presence  of  multiple  bronchiectases 
little  would  be  achieved  by  incision.  These  are  attacked  indirectlv  by  various 
methods.  The  production  of  artificial  pneumothorax,  as  described  under  Tuber- 
culosis  of  the  Lungs  (page  545),  is  one  method.  In  many  cases  it  will  be  impos- 
sible  to  resort  to  this  method  on  account  of  extcnsive«adhesions.  If  it  can  be 
carried  out,  the  collapse  of  the  lung  will  be  accompanied  by  a  diminution  in  the 
size  of  the  bronchiectasis.  In  cases  with  estensive  adhesions  my  operation  of 
**interpleural  pneumolysia"  (page  548)  would  probably  be  indicated. 

Another  method  is  thoracoplasty,  the  more  or  less  extensive  resection  of 
ribs,  as  for  old  empyema.  It  is  indicated  in  cases  where  the  bronchiectasis  fol- 
lows  in  the  course  of  pleuritic  thickening  and  subsequent  contracture  of  portions 
of  lung  tissue.  Early  operation  increases  the  chances  of  improvement.  Luxem- 
bourg  resected  the  first  7  ribs  and  divided  the  clavicle  after  a  preliminary 
pneumothorax  treatment     The  result  was  very  satisfactory. 

Stili  another  method  is  the  artificial  production  of  shrinkage  of  the  lung  tis- 
sue by  ligation  of  the  pulmonary  artcry.  Animal  experimentation  bas  proved 
that  connective-tissue  contraction  really  does  occur.  In  cases  of  bronchiectasis 
in  man  improvement  bas  resulted,  but  thus  far  no  cure  by  this  or  either  of  the 
preceding  methods  bas  been  attaincd.  The  combination  of  ligation  of  the  pul- 
monarv  artery  and  thoracoplasty  appears  to  afford  a  better  chance  of  improve- 
ment than  either  procedure  alone.  The  ligation  is  performed  first,  the  thoraco- 
pla8ty  a  fcw  weeks  later,  only  those  ribs  being  resected  which  overlie  the  aflFectcd 
lobe.  In  the  čase  of  the  lower  lobe,  where  the  ligation  of  the  pulmonary  artery 
has  been  best  studied,  the  incision  is  made  in  the  fifth  intercostal  space,  the  arm 
being  held  upward  and  backward.  The  pleura  should  be  divided  carefully,  as 
the  lung  is  apt  to  be  attached  to  it  by  adhesions,  the  presence  of  which  can 
usually  be  made  out  through  the  imopened  pleura,  inasmuch  as  the  to-and-fro 
motion  of  the  lung  does  not  take  plače.  In  the  absenee  of  adhesions  it  is  not 
diificult  to  reach  the  root  of  the  lower  lobe,  where  the  bronchus  and  the  pul- 
monary  arterv  and  vein  are  found.  The  artery  lies  abovo,  the  vein  below,  the 
bronchus.    The  root  of  the  lobe  is  best  exposed  by  blunt  dissection  with  gauze. 
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If  one  remembers  the  relative  position  of  bronchus,  artery,  and  vein,  the  vea- 
sel  is  readilj  located.  Not  infrequently  the  branch  8upplying  the  lobe  divides 
high  up,  in  which  čase  its  subdivisions  are  best  tied  separatelj.  The  lung  is 
fully  distended  on  closing  the  thorax. 

G.    ACTINOMYOOSI8   OF   THE   LUNO 

In  cases  characterized  by  the  presence  of  external  fistul«,  one  can  proceed 
from  these  and  follow  them  up  into  the  lung,  dividing  aH  the  sinuses  thor- 
oughly,  clcaning  them  out,  and  treating  them  with  tincture  of  iodin  or  carboli(* 
acid  and  alcohoL  lodid  of  potassium  is  administered  as  part  of  the  treat- 
ment. 

It  is  certain,  however,  that  a  complete  extirpation  of  the  affected  tissues 
gives  a  much  better  guaranty  of  radical  cure  than  the  incision  of  sinuses,  and 
if  the  process  is  sufficiently  localized,  one  will  scarccly  hesitate  to  choose  this 
method.  But  in  extensive  involvement  of  the  lung,  where  radical  resection 
(see  Resection  of  the  Lung)  would  be  an  operation  of  extraordinary  magnitude, 
it  will  be  necessary  to  weigh  caref ully  the  bencfits  to  be  derived  from  the  one  or 
the  other  method  of  procedure. 

H.    TUBEBCULOSIS  OF   THE   LUNGS 

Removal  of  tuberculous  f oci  from  the  apices  has  been  done  successf ully  a  few 
times,  but  the  prospects  of  cure  by  this  means  are  not  good  except  in  incipient 
cases,  when  these  foci  are  stili  isolated. 

Besection  of  the  Diseased  Apez. — Of  the  surgical  modes  of  attacking  the  tu- 
berculous lung  directly,  the  most  rational  is  a  resection  of  the  whole  diseased 
apex.  Tuffier  has  developed  a  method  of  extrapleural  procedure  which  in  some 
instances  has  been  followed  by  cure.  An  incision  in  the  first  intercostal  space 
is  made  down  to,  but  not  through,  the  pleura.  The  riba  are  spread,  and  the  fin- 
ger  is  introduced  to  strip  off  the  parietal  pleura.  The  finger  does  not  enter  the 
pleural  cavity,  but  the  strippiug  is  done  altogether  outside  of  the  parietal  pleura. 
This  procedure  is  not  difficult  in  the  anterior  part  of  the  thorax,  biit  much  more 
80  at  the  vertebral  column.  When  the  affected  part  of  the  lung,  with  its  parietal 
pleura,  has  been  liberated,  it  is  drawn  fon\'ard  and  cut  off,  after  it  has  been 
transiixed  and  tied  off  in  2  sections  with  stout  catgut.  The  stump  is  then 
dropped  back  into  the  thoracic  cavity  and  the  wound  closed.  The  remaininsr 
part  of  the  lung  expands  and  fills  the  gap.  This  method  should  be  emploved 
only  in  incipient  tuberculosis ;  when  a  cavity  exists,  the  process  is,  as  a  nilo, 
already  too  diffuse  to  expect  its  radical  removal  by  such  interference. 

Freimd'8  Method. — Freund's  method  of  procedure  in  tuberculosis  by  a 
chondrotomy  of  the  first  rib  was  designed  to  correct  congenital  shortness  of  the 
first  costal  cartilage,  which  produced  narrowing  of  the  upper  thoracic  aperture 
and  hence  constriction  of  the  apex  of  the  lung,  conditions  which  predisposo  tu 
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tiiljcrculoaia  of  the  apex.  The  operation  is  usuallj  done  on  both  sidea.  An  in- 
uisioii  along  the  lower  border  of  the  clavicle  is  made,  the  arm  elevated  as  high  as 
}>ossible,  and  the  perichondrium  of  the  first  coetal  cartilage  split.  A  subperi- 
ehondrial  resection  is  done  TOith  the  aid  of  a  rongeur,  the  resection  estendJng 
ubout  aa  far  out  as  the 
siibclavian  vein.  A  mns- 
clc  flap  is  then  implanted 
into  the  gap.  The  opera- 
tion is  n  o  t  supposed  to 
eure  the  tuberculosis  but 
oiily  to  overeome  the  dia- 
[Misition  and  pave  the  W8y 
for  a  cure. 

Friedrich'a  Method. — 
Other  methods  of  treat- 
inent  have  for  their  object 
tlie  collapse  of  the  affected  lung  in  order  to  give  the  tuberculous  procesa  a  chance 
to  iindergo  that  ahrinkage  which  appears  to  be  necessary  to  bring  the  disease  to  a 
stnndstill.  One  way  (Friedrich)  of  accompHshing  this  is  by  extensive  resec- 
tion of  ribs  on  one  aide  of  the  thonuc    It  is  indicated  only  when  the  other  lung 
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i.H  in  faitly  good  condition.  Undcr  local  anesthesia  the  riba,  from  the  aecond 
to  the  tenth,  are  laid  bare  through  a  largc  TT-ahaped  inciaion  going  down  on 
tlio  bnck  along  the  angles  of  the  riba  and  «p  in  front  at  the  costal  cartilages 
(Fig.  25).    The  fiap  thns  formcd,  which  conaiata  of  the  akin  and  ali  the  mnacles 
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covering  tbe  cbest  and  includcs  the  scapula  witli  ita  miiscies  as  well,  is  dis- 
aected  up.  The  riba  are  resected  subperioateallv  witli  the  aid  of  Doyem'fl  or 
Friedrieh'B  blunt  elevator  (Fige.  26,  27).  Either  both  ends  of  the  ril«  are 
cut,  or  tliey  are  divided  iiiere]y  in  front  at  thcir  junction  with  the  cartilagea, 
after  wliich  they  are  raised  out  of  their  periosteal  beds  and  the  poaterior  end^ 
are  twisted  ofF.  The  large  flap  is  then  replaced  and  drained.  To  Bupport  the 
aide  which  has  been  deprived  of  ita  bonv  wall,  and  to  prevent  oscillation  of  the 
collapsed  liing  and  the  mediastinura  from  side  to  side,  the  operated  balf  of  the 
thorax  is  firmly  strapped  with  adhesive  plas- 
ter  or  other  straps  to  the  opposite  side.  In 
order,  however,  to  avoid  interference  urith 
the  respiratorj  action  of  the  better  lung,  the 
straps  ara  not  anchored  over  the  tboraz  of 
the  non-operated  side  but  to  the  shotilder  and 
to  the  hip. 

This  operation  is  by  no  means  free  from 
danger.  It  is  an  operation  of  considerable 
magnitnde  for  a  very  sick  tuberculous  pa- 
tient  to  undergo.  Neverthelesa  it  is,  as  a 
rule,  wc]l  borne  at  firat.  But  after  operation 
cardiiic  weaknGBs  is  uaiially  noted,  probablj 
due  to  deviation  of  the  mediastinum  witb  the 
beart  and  the  great  vessels  to  the  non-op- 
erated side.  The  niediastinum  will  oscillate 
from  side  to  aide,  as  in  open  pneumothorai 
(see  General  Remarks  on  Intratboracic  Op- 
erationa,  page  liO.I),  being  preased  toward  the 
operated  8i<le  on  expiTation  and  drawii 
tovvard  the  well  side  on  inspiration.  Fni- 
thermore,  on  expiration,  only  a  part  of  the  expired  air  finda  its  way  out  tbrough 
the  moiith  or  noae,  some  of  it  being  forced  into  the  collapsed  lung.  At  the  siib- 
8equent  inspiration  this  air  in  the  collapsed  lung,  which,  of  course,  bas  not  been 
oxygenated,  ia  dravvn  back  again,  ao  that  the  exchange  of  gases  is  very  much 
reduced.  The  pntioiit  show3  great  <ly3pnea  and  cyanosi8,  and  the  pulse  is  small 
and  rapid.  Expecturation  is  siinilarly  impaired;  in  fact,  it  is  often  poaaible 
only  if  the  operated  side  is  siipported.  Hence  the  importance  of  giving  it  this 
aupport  by  strapping  it  to  the  opposite  ahoulder  and  hip,  ae  above  described. 
Many  a  patient  dies  in  cansequence  of  this  reapiratory  insuf!icienGy  and  sec- 
ondary  cardiac  failure  owing  to  the  increased  reaistance  in  the  puhnonary  cir- 
culation.  If  the  patient  anrvives  for  C  or  7  days,  the  organism  adapts  itself  to 
the  chaiiged  eonditlon,  nnd  he  improvea. 

Two-atage  Thoracoplasty. — In  order  to  avoid  the  dangera  of  thie  ezteusive 
operation,  it  baa  been  modiiied  and  performed  in  2  atages,  First,  the  fifth  to 
the  cightli  ribs  are  reniovcd  in  the  same  nianner  aa  above  deflcribed.     After  A 
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few  wcek8  the  second  stage  is  performed.  This  consists  in  a  resection  of  the 
first  to  the  fourth  rib  from  an  anterior  and  upper  incision.  The  arm  on  the 
side  of  the  operation  is  elevated  as  high  as  possible  in  order  to  expose  the  mesial 
end  of  the  first  rib  beneath  the  clavicle.  The  incision  runs  along  the  clavicle 
from  without  inward  and  then  turns  downward  about  1  or  2  cm.  (l/^  in.)  from 
the  border  of  the  sternum.  This  incision  divides  the  origin  of  the  pectoralis 
major  muscie.  The  flap  of  skin  and  muscles  is  turned  out,  expo8ing  the  upper 
ribs  in  %  of  their  extent.  Now  the  second  rib  is  resected  subperiosteally  as  far 
as  possible.  This  causes  the  lung  to  sink  in  somewhat  and  to  recede  from  the 
lower  border  of  the  first  rib.  The  periosteum  of  the  first  rib  is  cut  along  its 
lower  anterior  border,  after  which  the  rib  is  divided  subperiosteally  with  a  nar- 
row  rongeur  which  bites  out  a  small  furrow.  To  avoid  injuring  the  subclavian 
vein,  it  is  pushed  up  with  a  finger  and  held  there.  Then  as  much  as  possible  of 
the  mesial  and  lateral  end  of  the  first  rib  is  removed.  The  third  and  fourth 
ribs  are  then  resected,  and  the  flap  is  returned  to  its  fonner  position,  where  it  is 
sutured. 

Another  method  (Wilms)  consists  in  the  resection  of  ^bout  3  to  4  cm.  (1% 
to  1%  in.)  or  more  of  the  first  8  ribs  at  their  posterior  ends  and  the  removal  of 
the  costal  cartilages  of  the  same  ribs.  Straps  of  adhesive  plaster  are  emploved 
to  assist  in  the  compression  of  the  lung. 

Pneuinotliorax  Method. — Stili  another  ingenious  method  of  causing  the  lung 
to  collapse  is  the  artificial  production  of  pneumothorax  by  the  injection  of  nitro- 
gen,  as  recommended  first  by  Forlanini,  later  by  Murphy  and  Brauer.  If  one 
could  be  certain  of  causing  collapse  of  the  lung  at  the  site  of  the  disease,  this 
method  would  surely  be  of  the  greatest  value ;  but  it  is  well  known  that  in  tuber- 
culosis  of  the  apex  that  part  is,  as  a  rule,  bound  down  by  adhesions  which  hold 
it,  not  only  at  the  top,  but  also  at  its  periphery.  The  artificial  pnemnothoraz, 
therefore,  will  cause  a  collapse  of  the  healthj  portion  of  the  lung,  but  will  have 
much  less  eifect  on  the  diseased  part.  Ncvertheless,  the  reports  regarding  this 
method  are  favorable.  IIemoptysis  has  been  stopped  or  materially  lessened 
by  it  (compare  Le  Conte's  method  of  inducing  pneumothorax  to  control  hemor- 
rhage  due  to  injury,  under  Treatment  of  Subcutaneous  Injuries  of  the  Lungs, 
page  535).  Of  course,  the  pneumothorax  must  be  induced  on  the  side  from 
which  the  hemorrhage  comes ;  otherwise  the  patient's  condition  will  be  rendcred 
worse.  It  may  not  always  be  possible  to  ascertain  from  which  side  the  hemor- 
rhage originates.  If  the  adhesions  are  few  enough  to  permit  the  lung  to  col- 
lapse, the  cavities  in  that  lung  will  also  collapse.  The  walls  of  these  cavities 
will  come  closer  together,  and  their  contents  will  be  forced  out.  In  con- 
8equence,  there  will  be  at  first  an  increase  in  the  expectation,  later  a  diminu- 
tion. 

As  the  collapsed  lung  plays  no  part  in  arterializing  the  blood,  the  right  heart 

is  obliged  to  increase  its  work  in  order  to  send  enough  blood  to  the  other  Umg 

to  obtain  the  necessary  supply  of  oxygen.     In  pncumothorax  of  long  stand- 

ing,  hypertrophy  of  the  right  heart  has  often  been  observed.     The  method 
96  B 
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>    otn^iore   contra-indicated,    if   severe    cinni1atory    disturbaiicc    in    alreadv 
Nitrogeii  is  used  for  injection  into  tbe  pleura  owlDg  to  its  harmlossness  and 


Fia.  28. — AppARATcaTOKPsovncmo  AimnctAi.  PnbduothorjUC.  A — Bnuw'B  annntaa.  P,  pui>o- 
ture  aeedle:  D,  at«t>-eocik  for  rouiomeMr;  a,  tube  couDecting  wi1h  W,  water  manometer;  b,  tube  con- 
Decting  irith  Q.  meTcury  manometer.  B — Knopfs  apparatua.  A,  mbber  hoae  connMtiiut  the  Iwq 
large  glan  tubee.  B,  tube  (or  steiile  gause  to  filter  bbs.  C,  stop-coek;  vrhea  tumed  in  ona  directioD 
it  coimecta  with  tank  or  pleura;  in  other  directioD  conneeta  with  manometer.  D,  atop-cock  for 
oonnection  with  manometer  while  gas  ia  flowiDS  into  pleura.  E,  atop-eock  (or  coniMotian  with  hand 
bulb.     F,  fumiel  (or  filling  manometer  tube. 


i 


because  oxygeD  or  air  is  absorbed  too  rapidly  by  the  pleura  to  be  of  aiiy  service. 
Xitrogen  is  absorbed  slow]y,  and  the  longer  it  remains,  the  lesa  the  pleura  seems 
oapable  of  absorhiog  it.  The  nitrogen  ig  usu8lly  obtained  from  a  tank.  To  in- 
joct  it  the  fol1owing  apparatua,  a  oumber  of  modificatioiis  of  which  aiso  exist, 
iorves  to  measure  the  quantity  and  control  the  pressure  (Fig.  28  A).     Two 
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graduated  bottleB,  each  holding  3,000  c  c.  (2  qt.),  are  conuected  hj  outlets 
cear  their  baaes. ,  Odb  of  tlieae  containers  is  filled  witli  bichlorid  o£  mereurj, 
1  to  1000,  aiid  closed  by  a  rubber  etopper  carr^ing  a  glasa  tube,  This  tube  is 
conuected  witb  tlie  nitrogen  tank.  Aa  the  nitrogeu  enters  thia  bottle,  tbe  bi- 
chlorid is  forced  into  the  second  bottle,  which  may  or  may  not  be  closed  at  the 
*op  by  a  water  valve.  The  first  bottle,  wliicb  is  now  fiiled  with  nitrogen,  is  dis- 
counected  from  the  tank,  and  a  small  trocar  or  needle  is  attached.  The  trocar 
or  needle  is  introduced  into  the  pleura,  aud  tlie  aecond  bottle,  whicb  contains 
the  bichlorid,  is  raised,  so  that  this  flows  back  again  into  tbe  first  bottle  and 

forcea  the  nitrogen  into  the  pleural  caT-  ^ _^ 

ity.     The  force  can  be  r^;ulated  by  """iT?  ^l^^^^iV^^ 

holding  the   second    bottle   higher  or      ■*  'i  i  ■■rfjy~'"»i'i^^^j|JN. 

lower,  or  by  the  use  of  a  blower  con-  "^^^fTIPiriM'      d  nuJa^i  ■!  i  ■ 

nected  witb  the  neck  of  the  second  bot-  ^^^^^l^ai^^s^^^^^ 

tle,  and  the  quantity  injected  is  read  off  ^^•:^^^^^i^^^^ 

from  the  graduations  on  the  bottle.    A     Fio.  29.~Expo 
manometer  interposed  b  e  t  w  e  e  n  tbe         tbosaz. 
nitrogen  bottle  and  the  trocar  indicates 
the  pressiire  within  the  pleural  cavity.     Figure  28,  B,  represents  Knopfs 
moditication  of  the  apparatuu. 

The  site  where  the  lung  is  least  affected  ia  chosen  for  injection.  Sometimes, 
Qwiug  to  adheeions,  a  new  site  bas  to  be  a^lected.  The  first  injection  is  made 
either  throngh  a  needle  or  a  small  incision,  the  latter  being  chosen  to  avoid  in- 
juring  the  lung.  With  the  needle,  injury  to  the  lung  can  scarcelj  be  avoidcd. 
and  surely  not  if  the  lung  ia  adhcrent  at  the  site  of  puncture.  We  proceed  as 
folIowe:  After  a  preliminary  administration  of  morphin,  an  incision  2^/^  to  3 
cm.  (1  to  1'4  in.)  in  length  is  made  nnder  local  anesthesia  down  to  the  inter- 
costal  musciesr  These  may  be  either  cut  or  eeparated  bluntly.  Tbey  are  beld 
apart  with  blunt  hooks,  and  the  pleura  is  expoaed  (Fig.  29).  Through  it  one 
can  see  the  lung  movo  to  and  fro,  if  it  is  not  attached.  If  the  lung  is  not  free 
at  that  site,  the  wound  is  closed  again,  aud  another  attempt  is  later  made  elae- 
where.  If  a  siiitable  plače,  free  from  adhesions,  haa  been  found,  the  pleura  is 
pierced  with  a  blunt  cannula,  and  the  nitrc^n  ia  injected  with  the  aid  of  the 
sjstem  of  bottles  above  described.  After  the  injection  bas  been  made,  the  wound 
ia  earefully  sutured  air-tight  If  possible,  the  incision  is  made  either  at  the 
side  or  front  of  the  chest  in  the  fifth  to  the  seventh  intercostal  space  to  avoid 
the  nece9sity  of  cutting  the  extemal  thoracic  muscies;  the  incision,  however, 
may  be  made  anywhere.    The  nitrf^n  should  be  warmed  before  it  is  introduced. 

If  a  needle  ia  used  for  the  first  injection,  it  should  be  introduced  Blowly 
through  the  intercoatal  muscies,  until  the  thoracic  fascia  ia  felt  with  the  point  of 
the  needle;  it  is  thcn  nece3sary  to  advance  it  only  a  short  distance  to  enter  the 
pleural  cavity.  Of  couree,  there  is  aIwayB  the  riak  of  puneturing  the  lung  and 
almost  a  certainty  of  doing  bo  if  there  are  adhesions  at  the  site  of  the  injection. 
Tboae  wbo  practice  thia  mcthod  claini  that  a  very  alight  injury  to  the  lung  docs 
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no  harm.  Opposed  to  this  view,  however,  stands  the  f act  that  a  relativelj  large 
number  of  dcaths  have  occurred  aftcr  this  method,  caused  by  air  embolism.  Fur- 
thcnnore,  the  accidents  called  pleiira-reflex  or  pleura-epilepsy  which  have  oc- 
curred after  puncture  werc  doiibtlessly  lighter  grades  of  transitorv  air  embolism. 
The  danger  of  retrograde  infection  of  the  pleura  through  puncture  of  the  hmg 
also  exists.  After  the  first  injection,  the  subsequent  injections  are  alway8  made 
with  the  needle. 

Some  use  large  quantities,  one  or  two  liters  (guarts),  repeating  the  injec- 
tions at  longer  intervals,  about  every  6  weeks.  Forlanini  ušes  about  400  c  c. 
(18  oz.)  at  the  first  sitting,  injecting  every  day  or  everv  other  day,  till  the  col- 
lapse  is  complete.  Then  the  injection  is  repeated  every  week  or  2,  later  everv 
month  or  every  2  months.    The  pneumothorax  is  kept  up  for  1  or  more  vears. 

If  both  lungs  are  involved,  the  wor8e  of  the  2  is  chosen  for  treatment,  and  it 
has  been  found  that  tMe  other  lung  also  iraproves,  probably  owing  to  the  diminu- 
tion  in  the  absorption  of  septic  material. 

The  method  is  valuable  because  it  can  bc  use<l  even  in  advanced  cases  with 
cavities,  cases  that  are  not  fit  to  undergo  the  other  methods  of  surgical  treatment 
of  pulmonary  tuberculosis. 

Interpleural  Pneumolysia. — Among  well-advanced  cases  of  tuberciilosis  of 
the  lungs,  in  a  large  percentage  there  are  such  extensive  adhesions  tliat  the 
pleural  cavity  is  practically,  if  not  completelv,  oblitcrated.  The  method  of 
pneuraothorax  treatment  described  above  is  evidently  not  applicable  in  those 
cases,  as  the  nitrogen  cannot  be  introduced.  Or,  if  onlv  a  small  portion  of  the 
pleural  cavity  is  free  from  adhesions,  the  collapse  of  the  lung  produced  by  the 
injection  of  nitrogen  will  be  too  slight  to  be  of  much  if  of  any  value.  In  many 
cases  of  pneumothorax  treatment  the  X-ray  pictures  taken  after  the  introduc- 
tion  of  nitrogen  reveal  the  fact  that,  while  the  lowcr  part  of  the  lung  eollapsed 
to  a  slight  or  fair  dcgree,  the  upper  portion  remained  entirely  uninfluenced. 
The  expected  obliteration  of  cavities  in  the  upper  part,  through  collapse  of  the 
lung,  thcrefore,  could  not  ensue  or  at  most  onlv  to  a  limited  degree. 

Eecognizing  these  facts,  I  devised  the  operation  of  separating  intrathoraci- 
cally  the  adhesions  that  bind  togother  the  visceral  and  parietal  pleura,  the 
object  of  the  procedure  being  to  enable  the  hmg  to  collapse.  I  have  termed  this 
procedure  inicrpleural  jmeum olj/sta  (from  h/sus,  a  loosening,  v^^hich,  in  accord- 
anco  with  Grcek  usage,  is  changed  to  "Ivsia"  \vhen  compounded  with  another 
word  not  a  prcposition).  The  modifier  ^^interpleural"  is  employed  to  distin- 
guish  the  method  from  that  of  separating  the  parietal  pleura  from  the  cheat 
wall.  Tuffier,  for  instance,  in  resecting  the  apex,  separates  that  portion  of  the 
parietal  pleura  which  covers  the  apex  from  the  chest  wall,  but  leaves  the  parietal 
pleura  attached  to  the  visceral  pleura. 

Anesthesia  is  conducted  bv  intratracheal  insufflation  or  under  differential 
pressure  bv  other  methods  in  order  to  guard  a.irainst  the  possible  occurrence  of 
respiratorv  accidents.  An  iiicision  of  ample  dimension,  about  15  cm.  (G  in.), 
is  made  in  the  8ixth  or  seventh  intercostal  space  dovvii  to  the  pleura,  and  after  ali 
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heinorrhage  Las  becn  stoppcd  the  pleiira  is  opened.  The  patient  is  iiow  placed 
with  the  head  low,  so  that,  if  in  the  coiirse  of  the  manipulation  of  the  lung  the 
contents  of  a  cavity  are  expressed,  they  inay  run  into  the  mouth  and  not  into  the 
opposite  lung.  The  adhesions  between  the  2  layers  of  pleura  are  then  separated. 
Tliis  is  acconiplished  by  introducing  at  first  only  the  tip  of  a  finger  to  separate 
the  adhesions  in  the  immediate  vicinity  of  the  incision,  the  ribs  being  held  apart 
by  retractors.  The  separation  then  proceeds  further  and  further,  until  finally 
the  whoIe  hand  is  introduced  into  the  chest  in  order  to  liberate  the  more  distant 
parts  of  the  lung.  In  the  course  of  this  procedure,  bands  of  adhesions  may  be 
encountered  that  are  so  dense  as  to  require  division  with  the  aid  of  scissors. 
When  the  separation  of  adhesions  has  been  completed,  the  lung  will  collapse  as 
much  as  the  degree  of  its  infiltration  pemiits,  and  it  is  allowed  to  remain  in  this 
stato  of  collapse.  The  pleural  cavity  is  closed  without  drainage.  The  2  ribs 
which  have  been  spread  apart  are  brought  in  apposition  by  pericostal  sutures  of 
Slik  or  chromic  gut  (Fig.  9),  the  muscles  are  sutured  with  catgut,  and  the  skin 
with  silkwomi-gut.  Following  this  opcration  there  is  none  of  the  pain  that  is 
often  experienced  after  the  injection  of  nitrogen  in  the  pneumothorax  treatment 
of  tuberculosis  described  above.  This  absence  of  pain  is  due  to  the  fact  that, 
although  the  collapse  of  the  lung  is  extreme,  there  is  no  tugging  on  the  pleura 
as  is  often  the  čase  in  the  pneumothorax  treatment,  where  the  injected  gas 
doubtless  often  causes  sufficient  pressure  to  stretch  some  of  the  adhesions,  thus 
giving  rise  to  pain. 

If  a  cavity  in  the  lung  extends  well  to  the  pleura,  the  wall  of  this  cavity  may 
be  injured  in  the  process  of  separating  adhesions.  In  that  čase  the  inspired  air 
will  gain  access  to  the  pleural  cavity  through  the  lung.  If  then,  owing  to  a 
valvo-Hko  action  of  the  tear  in  the  wall  of  the  lung  cavity,  this  air  is  prevented 
from  returning  through  the  bronchus  as  easily  as  it  entered,  the  pleural  cavitv 
will  continue  to  fill  with  air,  until  the  intrapleural  pressure  forces  it  out  be- 
tween  the  2  ribs  that  have  been  separated.  In  consequence,  a  subcutaneous 
emphysema  will  result,  the  closure  of  the  skin,  as  a  rule,  preventing  the  air  from 
passing  out.  The  probability  also  exists  that  the  pleura  will  be  infected  from 
the  lung  cavitv.  In  my  čase,  an  injury  to  a  large  cavity  did  occur,  and 
CKteiisive  subcutaneous  emphvsema  ensued,  but  at  first  no  infection  of 
the  pleura  resulted,  the  patient's  temperature  after  the  end  of  the  first 
wcek  being  within  normal  range,  although  for  many  weeks  previous  it  had 
beon  as  high  as  102°  or  103°  in  the  evening,  with  considerable  remissions 
in  the  morning.  Later,  however,  an  infection  manifested  itself.  This  being 
the  first  čase  in  which  the  operation  was  attempted,  a  short  history  will  be  in 
order : 

Mrs.  K.  W.,  30  year8  old,  has  been  coujrhing  for  a  long  time,  more  so  in  the  last 
2  months  than  previou8ly.  For  5  weeks  she  has  had  daily  chills  followed  by  fever. 
She  is  vory  weak,  very  anemic,  and  poorly  nourished.  Chest  expan8ion  poor,  espe- 
riolly  on  the  left  side.  O  ver  the  en  tire  left  lunpr  siibcrepitant  rales  aro  heard  both  on 
inspirntion   and  on  cxpiration.     In  the  iippor  pa  rt  bronchial  and  bronchovesicular 
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brciithiiiir  is  hcard.    At  the  right  apex  are  many  iiispiratory  and  expiratoiy  rales  and 
harsh  brca th ing. 

Scvon  weeks  after  her  admission  to  the  hospital  the  patient  wa8  brought  under  my 
observation  with  the  rcque8t  that  the  pneumothorax  treatmcnt  be  given.  On  ezamina- 
tion  I  became  eonvinced  that  the  left  lung  wa8  adherent  to  sueh  an  extent  as  to  render 
that  treatment  impossible.  I  also  found  the  evidence  of  a  large  cavitj  in  its  upper 
pa  rt.  A  pair  of  stereoseopic  X-ray  plates,  one  of  which  is  reproduoed  in  Figure  30  A, 
revealed  an  extensive  tubereulous  procesa  in  the  left  lung.  Between  the  fourth  and 
8ixth  intercostal  space,  near  the  root,  a  large  cavity  partially  fiUed  with  material  is 
seen.  Marked  and  exten8iye  pleuritic  adhesions  are  present,  drawing  the  heart  wel1 
over  to  the  left.  These  adhesions  are  also  displacing  the  trachea  and  the  bronchial  tree 
we]l  to  the  left.  The  left  bronchus  can  be  di8tinctly  seen  to  be  in  direct  communica- 
tion  with  the  large  cavity.  There  is  also  an  involvement  of  the  upper  and  middle  lobe? 
of  the  right  lung. 

The  operation  was  performed  as  described  above  under  intratracheal  insufflation 
anesthesia.  The  lung  did  not  collapse  on  opening  the  pleura,  owing  to  dense  adhesions 
ali  ovcr  the  lung  attaching  it  to  the  parietal  pleura.  They  were  firmest  at  the  apex, 
requiring  the  use  of  scissors  at  one  plače  to  liberate  the  lung.  The  collapse  of  the  lung 
wa8  not  complcte,  owing  to  the  infiltration  of  the  organ,  which  wa8  most  marked 
in  the  upper  lobe.  The  surface  of  the  lung  was  studded  throughout  with  tuber- 
cles  of  greater  or  less  size.  On  mopping  the  pleural  cavity  previous  to  dosing  it, 
some  broken-down  tubereulous  material  was  seen  on  the  gauze  mop,  an  evidence 
that  the  cavity  in  the  lung  had  been  injured.  The  thorax  wa8  dosed  without 
drainage. 

Soon  after  the  eompletion  of  the  operation  a  subcutaneous  emphy8ema  developcd 
which  spread  rapidly  ovcr  the  trunk,  and  after  somo  time  also  involved  the  left  side 
of  the  facc.  On  the  following  day  it  extended  over  the  whole  face.  The  explanation 
of  this  occurrence  is  evident.  Inasmuch  as  the  injured  lung  cavity  wa8  in  direct  com- 
munication  with  a  bronchus,  the  inspired  air  easi]y  gained  access  to  the  pleural  cavity 
but,  owing  to  a  valve-like  action  of  the  lacerated  tissues,  could  not  readily  retuni  tfafi 
same  way.  The  pressure  of  air  in  the  pleural  cavity,  therefore,  increased  until  the  air 
was  forced  out  through  the  wound  in  the  chest  wall  but  not  through  the  skin,  wliuli 
had  been  adapted  more  accurately  than  the  deeper  layers. 

The  emphysema  began  to  subside  on  the  fourth  day  and  wa8  no  longer  viaiUe  at 
the  end  of  2  weeks,  though  the  crackling  of  the  air  could  stili  be  felt.  On  the  seoond 
and  third  day  after  operation  the  patient  ooughed  frequently,  but  8ubsequent]y  retj 
little,  the  cough  being  completely  absent  for  several  days  in  succession.  On  the  fint  4 
days  occasional  marked  dyspnea  was  noted;  this  subsided  later  on.  The  temperature 
rose  at  first,  then  declined,  and  at  the  end  of  the  first  week  fluctuated  between  90^ 
and  100°  F.  An  X-ray  picture  (Fig.  30b),  taken  9  days  after  the  operation,  zereala 
a  complete  collapse  of  the  left  lung,  the  pleural  cavity  being  filled  with  air*  The 
mcdiastinal  contents,  including  the  heart,  are  now  marked]y  displaced  to  fhe  right. 
The  cavity  in  the  lung  can  no  longer  be  seen.  On  comparing  the  2  plates,  the  first 
impressiou  is  as  if  the  second  plate  had  been  reversed,  as  the  right  half  of  the  thoraz» 
which  harbored  the  better  lung,  now  presents  the  hazier  picture,  while  the  more  dis- 
eased  left  side,  on  account  of  the  pneumothorax,  is,  of  course,  perfeet]y  dear.  Toward 
the  end  of  the  second  week  the  temperature  rose  again,  and  in  the  course  of  the  third 
week  the  presence  of  a  discharge  proved  that  an  infection  had  taken  plače.  After 
this  had  been  aati8factorily  evacuated,  the  temperature  dropped  again.  The  patient*8 
chances  now  seemed  favorable,  but  in  the  beginning  of  the  fifth  week  a  profuse  and 
intractable  diarrhea  set  in  which  weakened  the  patient  to  such  an  extent  that  she  8uc- 
cumbed  within  2  days  after  its  onset. 


FlO.  30. — A,  Pduioiiart  TimciicVLOtls.  Eitennve  involvement  of  left  luns  and  involvemcnt  ol 
upper  and  middle  lobea  of  right  lun«.  A  large  cavity  in  the  left  lung  near  ita  root.  The  adbemooH 
Id  the  left  pleuro  have  drawn  the  heart,  trachen.  and  bionchial  tree  veli  to  the  left.  B,  NiNB 
Datb  Afteb  Ofbbation  of  Interplecbal  PtncimoLiBlA.  Left  tuns  oompletGly  coUapsed.  Left 
(deun  lilled  witb  atr.  The  mediastinal  organi  are  nov  maikedly  displaced  to  the  right.  Th«  lung 
uTity  ia  no  longer  to  be  aean.    Note  the  niboutaneouB  emphvasma  at  the  margini  of  the  picture. 


OPERATIONS    ON    THE   LUNGS  551 

From  the  experience  gained  in  this  čase  it  seems  that  the  most  important 
point  in  the  performance  of  the  operation  is  to  avoid  opening  a  lung  cavitj. 
Ilaving  had  no  previous  experience  as  a  guide,  the  danger  of  injuring  snch  a 
cavity  wa9  not  appreciated,  but  it  seemed  to  me  that  the  matter  of  prime  impor- 
tance  was  a  speedy  completion  of  the  operation.  We  should,  however,  give  our 
first  consideration  to  čare  in  separating  the  adhesions,  even  if  a  few  minutes 
more  are  consumed  in  operation.  If  the  site  of  the  cavitj  is  as  near  to  the 
median  line  as  that  shown  in  Figure  30,  A,  we  might  even  consider  leaving  the 
adhesions  over  that  part  of  the  lung  untouched,  as  their  presence  would  not 
prevent  the  lung  from  sinking  in  toward  the  mediastinum.  Finallj,  if  we  have 
reason  to  suspect  that  a  cavity  has  actuallj  been  opened,  we  should  locate  the 
Icsion  by  inflating  the  lung  and  close  it  with  Lembert  sutures  after  having 
allowed  the  lung  to  collapse. 

In  cases  where  no  injury  to  a  lung  cavity  has  occurred,  the  air  in  the  pleural 
cavity  will  doubtless  be  absorbed  in  the  course  of  time,  so  that  a  refiUing  with 
uitrogen  will  be  neces8ary,  as  in  the  ordinary  pneumothorax  treatment.  This 
refilling  would  be  done  by  the  puncture  method  described  above. 

• 

While  it  is  impoBsible  to  eetimate  the  ultimate  value  of  this  procedure  from  the 
experience  gained  in  a  single  čase,  yet  some  deductions  of  importance  may  be  drawn. 
In  the  first  plače,  the  operation  itself  wa8  well  borne  by  the  very  weak  patient,  who 
wa8  deelared  by  the  visiting  physician  of  the  hospital,  Dr.  Richard  Stein,  to  be  an 
ab8olutely  hopeless  čase  near  death.  Furthermore,  there  were  the  marked  diminution 
of  the  cough  after  the  third  day,  the  drop  of  temperature  to  practically  a  normal  range 
in  the  second  week,  and  the  disappearance  of  the  cavity  in  the  X-ray  picture,  not  to 
speak  of  the  subjective  improvement.  I  therefore  feel  justified  in  expre8Bing  my  opinion 
to  the  effect  that  the  operation  of  interpleural  pneumolpsia  is  indicated  in  cases  of  pul- 
monary  tuberculosis  where  the  ordinary  pneumothoraz  treatment  would  be  indicated, 
but  where  the  extent  of  the  adhesions  is  so  great  that  it  either  cannot  be  executed  at  ali 
or  would  bring  about  only  an  imperfect  collapse  of  the  lung.  In  cases  of  bronchiectasis 
a  similar  indication  would  hold  good. 

L    HTDATIDS 

Echinococcus  of  the  lung,  which  is  recognized  either  by  means  of  an  X-ray 
picture  or  from  expectorated  material,  is  curable,  if  it  is  a  unilocular  cyst,  the 
usual  variety.  It  should  be  attacked  by  operation  whenever  the  diagnosis  is 
ccrtain.  Probatory  puncture  should  not  be  made  on  account  of  the  danger  of 
spreading  the  disease.  The  seat  of  the  cyst  is  accurately  ascertained  by  a  radio- 
graph.  The  aifected  part  of  the  lung  is  expo8ed  by  resection  of  one  or  more  ribs. 
If  the  lung  is  adherent  to  the  pleura,  the  cyst  is  opened,  its  contents  emptied, 
and  the  cavity  tamponed.  If  there  are  no  adhesions,  the  lung  is  first  sutured  to 
the  pleura  and  is  opened  at  a  second  sitting,  when  adhesions  have  formed,  usu- 
ally  about  a  week  later.  Small  cy8t8  may  be  complctely  extirpated  and  the  lung 
8cwe(l  up  by  dccp  sutures. 

Opcrations  for  echinococcus  are  quitc  successful,  the  failures  averaging  only 
about  10  per  cent. 
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J.    OPERATION   FOB   EBCPHY8ElftA    OF   THE    I.UN08 

Tn  cases  of  marked  emphjsema  of  the  limgs,  with  a  barrel-shaped  thonuc,  a 
pennanent  iuspiratory  position  is  maintained  by  the  calcification  of  the  ooetal 
cartilages.  Freund'8  operation  has  for  its  purpose  the  mobilization  of  the  chest 
wall,  8o  that  it  may  be  enabled  again  to  assume  the  expiratory  position.  This 
is  accomplished  by  a  bilateral  resection  of  the  upper  costal  cartilages  and  some- 
timcs  the  adjacent  portions  of  the  ribs.  The  second,  third,  and  fourth  carti- 
lages are  r^ularlv  removed,  rarely  the  first,  sometimes  also  the  fifth  and  sixth. 
.  The  operation  is  performed  in  2  or  more  sittings.  The  use  of  differential 
pressure  is  of  advantage,  as  accidental  injury  of  the  pleura  may  occur.  Differ- 
ential pressiire,  however,  is  by  no  means  a  necessity,  and  the  operation  has 
often  been  performed  without  it.  An  incision,  1  to  2  cm.  (about  ^/^  in.),  lat- 
erally  to  the  border  of  the  stemum,  is  made  from  the  second  to  the  sixth  costal 
cartilago  and  deepened  down  to  the  pectoralis  major  miiscle.  The  costal  car- 
tilages are  exposcd  by  separating  the  fibers  of  the  pectoralis' major  muscle.  The 
perichondrium  is  incised,  and  the  cartilage  is  cut  off  subperichondrially  with 
a  small  rongeiir  for  about  1  cm.  or  more  (about  i/^  in.).  Sometimes  the  resec- 
tion is  made  to  include  the  end  of  the  rib.  Some  surgeons  also  resect  the  pos- 
terior  perichondrium  to  prevent  regeneration  of  the  cartilage,  a  procedure 
which  requircs  grcat  čare  to  avoid  injuring  the  pleura.  Others  implant  muscle 
to  prevent  the  edgcs  of  the  divided  cartilages  from  re-uniting,  a  flap  of  pec- 
toralis major  muscle  with  a  mesial  pedicle  being  intcrposed.  This  flap  is  de- 
pressed  into  the  gap,  and  the  adjacent  fibers  of  the  pectoralis  are  sutured 
over  it. 

After  this  operation,  the  rigid  thoracic  walls  are  again  rendered  more 
movable,  dvspnea  is  lessened,  and  the  patient's  condition  is  improved.  How- 
ever,  a  few  deaths  have  been  recorded,  the  patients  having  manifested  8ymptom3 
of  severe  respiratorv  disturbance  after  the  operation.  Breathing  exercises  are 
indicated  after  recovery  from  the  operation. 

K.    RESEOnON    OF    THE    ImVNG 

Partial  resection  of  the  hmg,  togcther  \vith  resection  of  the  thoracic  wall  for 
tumor  of  the  latter  extending  to  and  involving  the  lUng,  has  been  done  from 
tinie  to  tirne.  The  procedure  is  deseribed  under  Operations  for  New  Growths 
of  the  Ribs  (page  533). 

Indications. — Resection  of  larger  portions  of  the  lung  is  done  in  cases  of 
tumor  of  the  lung.  In  addition  to  tumors,  an  indication  for  resection  may  oc- 
casionallv  be  found  in  certain  cases  of  chronic  inflammafory  processes,  actino- 
mvcosis,  and  bronchiectasis. 

Technic. — The  operation  is  porforined  under  intratracheal  insufflation  or 
(lifTcreiitial  pressure.  It  niay  bo  rciidonMl  bloodless  bv  passing  a  thin  elastio 
ligature  around  tho  hilus  or  bv  the  use  of  Friedrielfs  clamp,  which  is  so  con- 
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structed  that  it  compresses  the  vessels  but  not  the  bronchus.  If  portions  near 
the  rim  are  to  be  resected,  a  clamp  similar  to  Doyen'8  intestinal  clamp  (Fig. 
22)  maj  be  used.  The  lung  is  resected  and  the  stump  sutured.  Several  such 
operations  have  been  done  successfullj. 

An  entire  lobe  has  been  suecessfullj  resected  by  Gluck  with  the  aid  of  a 
clamp  applied  at  its  root  and  a  ligature  at  the  site  of  the  clamp.  As  a  rule, 
however,  where  entire  lobes  are  removed,  the  patients  die  from  mediastinitis  or 
mediastiual  emphjsema.  These  complications  arise  from  the  retraction  of  the 
stiunp  of  the  bronchus  into  the  mediastinum,  after  the  ligature  has  cut  through 
the  bronchus.  The  closure  of  the  bronchus  is  not  reliable.  There  are  various 
methods  of  closing  it.  Garre  leaves  a  portion  of  lung  tissue  attached  to  the 
bronchus  and  sutures  it  over  the  stump.  Tiegel  and  Friedrich  resect  or  burn 
the  mucosa  and  suture  the  end.  Willy  Meyer  crushes  the  bronchus,  ligates  it, 
invaginates  the  tied  end,  and  covers  it  by  additional  sutures. 

For  the  amputation  of  the  lower  lobe  an  incision  in  the  sixth  intercostal 
space  gives  good  access.  The  lobe  is  isolated  from  the  rest  of  the  pleura  by 
tampons  and  is  drawn  fonvard  to  expose  the  root.  The  vessels  are  isolated  and 
tied.  The  bronchus  is  divided  as  far  distally  from  the  hilus  as  possible  and 
closed  in  one  of  the  above-mentioned  ways.  The  remaining  part  of  the  lung  is 
inflated  on  closing  the  thorax  to  dispel  the  pneumothorax  as  much  as  possible. 

In  resection  of  the  lung  for  inflammatory  disease,  isolation  of  the  separate 
structures  cannot  be  done,  nor  is  it  necessary.  The  remaining  lung  and  pleura 
in  those  cases  are  apt  to  be  separated  from  the  field  of  operation  by  thick  pleural 
adhesions.  The  resection  proceeds  gradually  from  the  periphery  toward  the 
hilus,  and  there  the  lung  tissue,  the  bronchus,  and  the  vessels  are  tied  by  a  mass 
ligature.    The  bronchus  bere  will  not  recede  into  the  mediastinum« 

OPERATIONS  ON  THE  BBONOHI 

A.    SUTUBE    OF    THE    BBON0HU8 

Suture  of  the  bronchus  may  become  nece8sary  on  account  of  injury  or  after 
incision  for  the  removal  of  foreign  bodies.  The  sutures  should  not  include  the 
mucosa,  preferably  only  the  peribronchial  tissue.  Interrupted  silk  sutures  are 
usod.  Tiegel  recomracnds,  as  the  mode  of  access,  an  incision  in  the  secoud  inter- 
costal space,  made  as  long  as  possible,  and  division  of  the  third  rib  posteriorly, 
after  which  the  ribs  are  spread  apart.  The  upper  lobe  is  then  tumed  down  into 
the  anterior  part  of  the  pleural  cavitv,  so  that  the  posterior  surface  of  the  hilus 
18  exposed.  As  the  bronchus  lies  behind  the  vessels,  it  is  bcst  reached  from  the 
posterior  aspect.  In  čase  of  a  complete  transverse  tcar  of  the  bronchus,  the  an- 
terior portion  would  be  sutured  first,  then  the  posterior.  The  principle  of  the 
Lembert  intestinal  suture  is  followcd,  invcrting  a  small  edgc  of  the  bronchus. 
For  lougitudiiml  sutures,  Tiegel  recommends  reefing  a  considerablo  amount  of 
peribronchial  tissue  in  the  end  sutures  and  placing  a  margin  of  lung  tissue  over 
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the  suture  line.     The  ends  of  the  above-mentioned  terminal  Butures  sarve  to 
hold  down  the  piece  of  lung  tissue. 

Torek,  in  the  course  of  a  resection  of  the  eeophagus  for  carcinoma  which  was 
attached  to  the  bronchus,  cut  into  the  bronchus,  making  an  opening  about  2Ut 
cm.  (1  in.)  in  length.  This  was  cloeed  with  interrupted  slik  sutures,  the  aorta 
being  drawn  aside.  The  wotind  healed  without  any  untoward  sjmptoms. 
iN^either  pncumothorax  nor  infection  followed,  nor  did  mediastinal  emph^sema 
occur,  although,  of  course,  the  mediastinum  wa8  open. 

B.    FOBEION  90DIE8  DT  THB   BBONGHI 

If  the  efforts  to  remove  a  foreign  body  with  the  aid  of  the  bronchoeoope  fail, 
it  becomes  necessary  to  attempt  its  removal  by  bronchotomj.  The  approach  ia 
f rom  behind,  as  the  vessels  lie  f arther  f orward  than  the  bronchus.  In  one  čase 
the  fifth  to  the  eighth  ribs  were  resected  posteriorlj,  and  in  another  čase  an 
osteoplastic  flap  embracing  the  same  4  ribs  was  raised.  Again,  in  a  čase  where 
the  foreign  body  had  descended  stili  further,  it  wa8  reached  by  the  combined 
use  of  the  bronchoscope  and  thoracotomy  through  the  seventh^  eighth,  and  ninth 
ribs.  The  method  of  closing  the  incision  in  the  bronchus  is  described  nnder 
Suture  of  the  Bronchus.  If  an  abscess  of  the  lung  complicates  the  condition, 
it  is  drained. 

O.    POSTEBIOB  BBONOKOTOBCT  FOB  BBTBOaBADB  BB8PIBATI0K 

This  procedure  was  recommended  by  Gluck  for  deep-seated  obstruction  to 
respiration.  He  recommends  the  following  procedure:  A  flap  from  the  fourth 
to  the  ninth  intercostal  space  is  made,  the  arm  being  raised  as  high  as  possible, 
in  order  to  move  the  scapula  away  from  the  spine.  Then  the  fifth  to  the  ninth 
ribs  are  resected  at  their  angles  to  the  extent  of  about  2  cm.  (1  in.)  each,  and 
the  soft  parts  corresponding  to  the  area  of  the  resected  ribs  are  divided  from 
above  downward.  Then  intercostal  incisions  are  made  in  the  fourth  and  ninth 
spaces,  and  a  flap  is  reflected  outward  together  with  the  ribs,  which  are  frao- 
tured.  The  bronchus  is  found  about  7  cm.  (3  in.)  deeper  than  the  ribs.  Ita 
incision  would  enable  the  patient  to  breathe  through  the  bronchus.  The  opera- 
tion  has  been  tried,  unsuccessfullv,  in  a  čase  of  aneurysm  of  the  aorta  causing 
asphyxia.  As  a  substitute  for  this  operation,  Kiittner  recommends  making  a 
lung  fistula  with  entrance  into  one  of  the  larger  bronchi,  preferably  the  main 
bronchus  of  one  loba 

D.    BBON0HOLT8I8 

After  his  failure  with  posterior  bronchotomy,  just  described,  Gluck  operated 
succesafullv  in  another  caso  of  asphyxia  due  to  compression  of  the  bronchi  by 
an  aortic  aneurvam.  TTo  resected  12  cm.  (5  in.)  of  the  seventh  and  eighth  ribs, 
when  the  plcura  was  injurcd  and  the  patient  collapsed.    The  lung  wa8  grasped. 
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drawn  forward,  and  secureljr  attached  to  the  pleiira  by  sutures.  Tlio  patient, 
who,  previous  to  the  operation,  wa8  partij  iinconscious  owing  to  asphyxia,  was 
able  to  breathe  deeply  after  the  operation.  01uck's  explaiiation  of  this  result  is 
that  the  traction  on  the  lung,  made  permanent  by  the  pneumopexy,  released  the 
1  bronchus  out  of  its  embraoe  by  the  aorta — ^in  other  wordS;  the  compression  of 
the  bronchus  was  relieved  by  broncholjsis. 

OPEBATIONS  ON  THE  HEDIASTINUM 

Anatomical  Points. — The  2  pleurse  do  not  meet  in  the  middle  of  the  thorax, 
but  leave  a  space  called  the  mediastinum.  Although  this  is  a  single  space,  it  is 
described,  f or  praotical  reasons,  as  bcing  divided  into  2  parts  called  respectivelv 
the  anterior  and  the  posterior  mediastinum.  The  imaginarj  plane  dividing 
them  is  a  frontal  plane  tangent  to  the  posterior  border  of  the  trachea  and 
bronchi.  In  the  anterior  mediastinum,  therefore,  we  have  the  thjmus^  the  areh 
of  the  aorta,  the  pulmonarj  arterj,  the  superior  vena  cava,  the  innominate 
veins,  the  phrenic  nerves,  the  trachea,  and  the  bronchi.  The  posterior  mediasti- 
num contains  the  esophagus,  the  thoracic  aorta,  the  azygos  and  hemiazygos 
veins,  the  vagi,  the  sympathetic  nerves,  and  the  thoracic  duct.  The  heart  lies 
in  both  the  anterior  and  the  posterior  mediastinum. 

A.    AKTEBIOB  MEDIASTINOTOMT 

The  anterior  mediastinum  is  entered  for  the  purpose  of  draining  abscesses 
and  for  removing  tumors.  The  operation  may  aiso  be  indicated  in  cases  of 
enlargement  of  the  thymu8  gland.  In  a  few  instances  dermoid  cysts  have  been 
successf ul]y  removed  after  resection  of  the  stemum.  The  most  f requent  tumors 
in  the  anterior  mediastinum  are  the  retrostemal  goiters  (see  chapter  on  Thy- 
roid  Gland). 

Abscesses  in  the  anterior  mediastinum,  often  in  connection  with  phlegmon- 
ous  processes  in  the  neck,  caused  by  foreign  bodies  in  the  pharynx  or  esophagus, 
are  treated  by  extensive  incisions  in  the  neck  and  resection  of  the  costal  carti- 
lages  corresponding  to  the  location  of  the  abscesses.  Partial  resection  of  the 
stemum  may  be  nece88ary  to  reach  a  mediastinal  abscess.  If  the  stemum  has 
to  be  resected  for  abscess,  the  resection  is  an  atypical  one  and  consists  in  sub- 
periosteal  removal  of  a  portion  of  the  stemum  by  means  of  gouge,  mallet,  and 
rongeur.  After  a  sufficient  portion  of  bone  has  been  removed,  the  posterior 
periosteum  is  incised  carefully.  TJsually  the  pus  will  be  at  once  apparent ;  if 
not,  it  is  cautiously  searched  for,  exerci8ing  particular  čare  to  avoid  in]ury  to 
the  great  vessels.  Negative  differential  pressure  aids  in  the  evacuation  of  the 
pus  and  is  superior  for  this  purpose  to  positive  pressure  or  intratracheal  insuf- 
flation*  The  use  of  rubber  drainage  tubes  in  the  vicinity  of  the  large  vessels  is 
dangerous,  as  injury  to  the  walls  of  those  vessels  may  result.  If  rubber  tubes 
are  used,  they  must  be  well  protected  by  gauze. 
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BeiectioiL  of  the  Stemom. — For  the  removal  of  tumors  in  tbe  aotcrior  mcdi- 
astinum  an  osteoplastic  resection  of  the  manubriura  may  be  performed.  The 
reaection  of  a  large  portion  of  the  sternunL  is  an  operation  of  considerable  mag- 
nitude,  as  it  may  be  compHcated  on  the  one  hand  by  hemoirhage  eitber  froin 
the  internal  mammary  artery  and  ita  branches  or  from  the  veins  which  are  p&r- 
ticu1ar]y  apt  to  be  dilated  in  cases  of  Dew  grovtha,  or,  on  the  other  hand,  by 
the  danger  of  injurint;  both  pleur«.  For  the  latter  reason  the  operation  shoiiM 
be  undertaken  imdcr  differential  pressure  or  intratracheal  anesthesia. 

Kesection  of  the  manubriiim  is  more  difficiilt  than  that  of  the  body  of  the 


sternum  (Fig.  31).  Kocher  recommends  the  performance  of  an  osteoplastic 
rescction  of  the  manubriiim.  An  incision  is  made  from  the  mesial  end  of  the 
right  claviclo  to  the  meaial  end  of  the  left  clavicle,  tbence  downward  to  a  littlo 
hc]ow  the  sccond  left  costal  cartilage,  and  back  again  to  a  corresponding  plačo 
below  the  second  right  costal  cartilage.  The  upper  transverse  incision  is  deep- 
ened  down  to  the  bone,  separating  the  capsiile  of  the  stemoclaviciilar  joint  and 
the  sternocleidomastoid  mnscle  on  each  side  from  the  bone.  In  the  depth  of 
this  cnt  the  insertion  of  the  stemobvoid  and  aternothvreoid  mnscles  is  alao  di- 
vided.  Now,  tbe  left  stemoclaviciilar  articiilation  ia  conipletely  opened  and 
divided  down  to  the  first  costal  cartilage;  tben  the  second  costal  cartilage  is 
exposed  and  divided  close  to  the  stemiim,  aftcr  which  the  first  costal  carti- 
lage ia  also  divided  subperichondriallv  and  the  remainder  of  the  capsule  of 
the  stemoclaviciilar  joint  is  cut  tbrongb.    Tbe  manubriiim  is  now  raised  with  a 
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sharp  hook  to  liberate  its  posterior  surface  and  to  divide  it  transverselj  from 
the  body  of  the  sternum.  The  elcvation  of  the  raaniibrium  ia  carcfully  con- 
tinucd,  and  the  cartilages  on  the  otber  side  are  broken. 

If  the  objeot  is  to  make  not  a  temporary,  but  a  permaneiit  rescotion  of  the 
manubrium,  the  skin  flap  ia  separatod  from  the  bone  at  the  beginning  of  tho 
operation,  and  the  bone  ia  afterward  removed. 

Another  method  of  e^posing  the  mediastinum  ia  by  aplitting  the  aternum  in 
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ita  cntire  length  in  tho  median  Hne.  Stili  another  method  is  the  transverse 
division  of  the  sternum  at  the  upper  border  of  the  third  rib  and  eKtoiiaion  of 
the  incision  outward  for  10  to  12  cm.  (4  to  5  in.)  in  the  aecond  intercoatal 
space  on  eaeh  aide,  carc  being  exerci9ed  to  avoid  injurv  to  tlie  pleura.  Tho 
coatal  cartilages  above  and  be]ow  tho  inciaion  are  divided  3  cm.  (l^/i  in.)  from 
the  borders  of  the  sternum,  that  ia,  ]atcrally  to  the  internal  mammaij  artcriea, 
The  2  halves  of  the  sternum  are  drRwn  npward  and  downward  to  espoae  tho 
mcdiaatinum.  Tn  the  further  eourse  of  the  operation  the  plcnrtr  wi!I  usuallj 
bo  injured,  bnt  it  is  well  to  koep  them  intact  as  long  as  posMihlo.  A  similar 
ineision,  oither  at  the  levol  of  the  third  or  fonrth  intcrcostal  apacc,  givcs  good 
acceas  to  tho  base  of  the  heart. 
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Sauerbruch  recommends  as  a  method  of  access  an  iacision  in  tbe  median 
line  dividing  the  sternum  frora  ita  upper  border  dowii  as  far  as  the  level  of  the 
third  rib,  thence  turniag  out  into  tbe  third 
intercoetal  space.  Tbe  skin  incision  runa 
in  the  median  line  from  the  cricoid  carti- 
lage  to  tbe  level  of  tbe  tbird  rib,  tben  tiirc- 
ing  into  the  intercoatal  space.  In  the  neck 
tbe  soft  parts  Ere  divided  down  as  far  as 
tbe  8temohyoid  miiselea ;  over  tbe  sternum 
tbe  inciaion  goea  down  to  tbe  bone.  At  the 
intercostal  apace  the  fibera  of  the  pector- 
alis  major  muscle  are  separated  close  to 
tbe  sternum,  the  intemal  mammary  artery 
and  vein  are  tied  aud  divided,  and  the 
pleura  is  expoaed.  Tbe  aternoh^oid  mus- 
cles  are  separated  b1untly,  and  the  indez 
£nger  is  eautiously  inserted  into  tbe  depth 
cloae  to  the  posterior  aurfaee  of  the  stei^ 
niim  (Fig.  32).  The  other  indez  finger  is  interposed  between  the  separated 
fibera  of  the  pectoralia,  the  pleura  is  carefully  pusbed  to  tbe  lateral  side,  and 
the  finger  is  insinuated  furtber  into  tbe  mediastinum,  keeping  close  to  the 

\ 


Fio.  34. — 3aubhbruch'b 


sternum  until  the  fingers  meet.  Thiia  the  great  veasels  are  separated  from  the 
aternum  and  protected  againat  injury,  when  the  bone  is  cut.  Whi1e  tbe  2 
fingera  are  uuder  the  sternum  we  mav  be  able  to  make  out  wbether'  the  tumor 
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is  operable  or  not,  and  we  decide  whether  to  leave  the  bone  intact  or  to  divide 
it  for  eKtirpation  of  the  tumor,  or,  in  čase  of  inoperability,  whether  we  should 
resect  a  large  piece  of  the  stemum  in  order  to  expose  the  tumor  8ubsequently 
to  the  X-rays.  The  division  of  the  bone  is  done  under  the  guidance  of  the 
finger  with  a  special  bone  cutter  (Fig.  33,  A).  The  cut  edges  of  the  bone  are 
covered  with  gauze  compresses  and  drawn  apart,  when  the  structures  of  the 
mediastinum  will  be  exposed  to  view. 

Stili  better  access,  though  rarelj  necessarj,  is  obtained  by  dividing  the 
stemum  transversely  aeross  at  the  lower  end  of  the  longitudinal  incision  (Fig. 
34).  This  is  readily  done  with  the  aid  of  appropriate  bone-cutting  shears  (Fig. 
33,  B),  čare  being  taken  not  to  injure  the  pleura.  On  removing  the  tumor,  ali 
its  vessels,  whether  arteries  or  veins,  must  be  carefully  ligated.  The  divided 
bone  is  reunited  with  strong  silk  sutures  and  the  skin  is  sutured  without 
drainage. 

The  operations  on  the  pericardium  and  heart  are  described  in  a  separate 
chapter. 

B.    P08TBBI0B  MSDIASTINOTOBCT 

IndicdUians. — ^Various  indications  have  been  given  for  the  performanee  of 
posterior  media8tinotomy.  One  of  these  is  the  presence  of  foreign  bodies  in 
the  intrathoracic  portion  of  the  esophagus.  If  one  considers  the  great  success 
achieved  by  e8ophag08copy  in  removing  even  such  bodies  as  sharp  pieces  of  bone 
and  sets  of  artificial  teeth  (see  Vol.  III,  Chap.  X),  posterior  media8tinotomy 
with  its  great  dangers  will  scareely  be  attempted,  except  when  other  methods 
have  f ailed. 

Another  indication  is  strieture  of  the  esophagus  in  its  intrathoracic  portion. 
Posterior  media8tinotomy  has  been  tried  for  this  purpose  (Rehn,  Potarca), 
but  as  yet  no  sucoessful  čase  has  been  reported.  The  treatment  of  esophageal 
strieture  is  described  under  Introduction  of  Sounds  and  Esophagotomy. 

Tumors  of  the  esophagus  seemed  to  present  an  important  indication  for 
posterior  mediastinotomy.  This  has  been  attempted  (Rehn),  but  with  a  fatal 
outcome.  For  the  methods  of  resecting  the  esophagus  in  its  intrathoracic  por- 
tion, see  under  the  corresponding  heading  (page  510). 

A  clear  indication  for  posterior  mediastinotomy  is  found  in  abscess,  whether 
caused  by  perforation  of  the  esophagus  through  neglected  foreign  bodies  or 
disease  of  the  lymphatic  nodes  or  vertebr».  Tiegel  has  also  cured  a  čase  of 
mediastinal  emphysema  by  cervical  mediafltinotomy  combined  with  the  use  of 
a  Bier  suction  cup,  the  suction  being  made  continuous  by  the  attachment  of  the 
cup  to  a  water  pump. 

Teelinio. — There  are  2  way8  of  attacking  this  region,  cervical  and  dorsal 
mediastinotomy.  The  2  may  also  be  combined.  For  expo9ing  the  upper  part 
of  the  posterior  mediastinum,  cervical  media8tinotomy  will  answer.  It  is  the 
easier  procedure,  beside  being  less  dangerous.  It  aiTords  access  as  far  down  as 
the  third  dorsal  vertebra. 
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CEEVICAL  MED! ASTINOTOMV.  — Cenioal  mediastinotomj  may  be  per- 
fonueil  oii  eitlior  side  of  tlio  utvk.  If  a  pblegmon  poiuts  on  one  aide,  or  if  a 
sinus  exists,  tht're  will,  of  ornirse,  be  no  doiibt  on  which  side  we  should  enter. 
If  no  sinus  exists  and  thore  is  no  distinct  evidence  of  pblegmon,  the  patient  is 
placed  in  Trenilelenbiiri:'s  jK^ition  for  s^nne  tinie,  and  an  area  of  redness  over 
one  elaviole  inay  tlien  Ih?  st^ini,  indioating  on  wbiob  side  the  incision  should  be 
niade.  The  iiioision  is  nuule  aUne  the  elaviole,  parallel  to  it,  dividing  the 
clavicuhir  attaohnunit  of  tlie  stenuvleidoiuastoid  niiiscle.  Then  the  operation 
pr(K?eods  into  tho  dopth  aKne  tlie  stonuK'lavienhir  articulation.  On  the  left 
sido  Iloidenliaiu  ri\i>uuneuds  s^unir  down  on  the  lateral  side  of  the  carotid 
arterv  luid  juiriiUir  veiu:  on  the  right  side,  bet\veen  them.  v.  Hacker  prefers 
going  do\vn  on  tlie  niesial  side  of  the  vessels.  The  loealization  of  the  phl^mon 
will  probablv  determine  the  path  to  st^livt  in  the  individual  čase.  If  nibber 
(Irains  are  usetl,  thev  niust  U^  pn^ttvteil  bv  gauze  to  prevcnt  injury  to  the  vessels. 
To  proniote  drainaire,  the  dejHMulent  jK^ition,  Trendeleuburg's  posture,  is  main- 
taino<l. 

DORSAL  MEDTASTINOTOMV. — Dorsiil  niediastinotomy  is  to  be  performed 
in  th< >so  casos  in  \vliirli  the  si»at  of  the  absi*ess  cannot  possiblj  be  reached  from 
tlio  nofk,  and  also  \vliere  corvioal  nu^liastinotoniv  lias  failed.  In  the  latter  caso 
tli(^  operation  will  be  a  conibination  of  cervical  and  dorsal  mediastinotomj. 
S<'vc»ial  cas(N  havo  Ihmmi  cmrd  bv  this  metlunl.  If  an  external  sinus  exists  in  tho 
TUH-k,  coiniminicatinir  with  the  al>si'ess,  the  lower  border  of  the  abscess  maj  be 
<lctrrniiiu'd  bv  in j(vtiii,ir  a  bisniuth  niixtnre  and  taking  a  radiograph.  This  will 
dc'nionstrat(»  tlu»  sito  wh(»n»  dorsal  niediastinotomv  should  be  performed.  It  con- 
sists  in  r(»s(H*tintr  tho  post(M'ior  onds  of  a  nuniber  of  ribs  between  their  angles 
and  tlu^  v(M-tobra'.  It  nia\-  bo  porfornu^l  on  cither  side  of  the  spine.  On  the 
loft  sido  tli(^  aorta  is  a  tronblosonio  ol>sta(do,  on  the  ri^ht  side  the  pleura.  The 
<liliioultios  an*  «::roat  oitlior  \vay,  vot  it  st»enis  that  the  right  side  is  preferred 
for  tlu;  a|)pr()aob. 

Rohn  bas  ontorod  thronirh  a  lon«ritndinal  incision  midway  between  the 
s])inons  prooossos  of  tho  vortobra'  and  tho  niesial  border  of  the  right  scapula. 
Tho  incision  is  onrriod  do\vn  to  tho  libs,  l\  or  4  of  which  are  resected  subperi- 
ost(»all,v,  sovoral  oni.  (1  in.  or  moro")  of  tboir  mesial  ends  being  removed.  The 
intoroostnl  ninsolos,  norvos,  jind  vossois  aro  divided,  the  latter  being  first  doublv 
li^iatod.  Croat  oaro  ninst  b(*  (»xorois(Ml  on  prooecding  into  the  depth.  One  should 
koop  ratlior  oloso  to  tho  latoral  snrfa<*os  of  tbo  bodies  of  the  vertebrsp,  carefullv 
avoidin<r  injnrv  to  the  svmpatbotio  norve  and,  if  the  esophagus  is  the  aim  of 
approaoh,  soparatin^  the  right  va^is  norve  and  the  azvgos  vein  from  it.  The 
latter  niav  bo  tiod.  Injurv  to  tho  pleiira  bas  often  occurred  and  has  caused 
death  throngh  infection. 

ITeidenhain  has  8hown  how  to  avoid  this  crroat  danger,  the  injurv  to  the 
ploura.  His  incision  is  close  to  tho  modian  line.  The  soft  parts  are  resected 
from  the  right  sides  of  the  archea,  nntil  tho  transverse  processes  of  the  vertebne 

•^  a  transverse  incision  tlironch  the  muscles  is  added.     Xow 
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one  or  more  transverse  processes  are  resected  togetber  with  the  initial  portions 
of  the  correaponding  ribs.  The  transverse  processes  are  divided  with  bone 
shears^  and  the  ribs  are  liberated  subperiosteally  and  cut  just  beyond  their 
tubercles.  This  method,  a  combination  of  the  removal  of  the  transverse  proc- 
esses with  resection  of  the  ribs,  transposes  the  seat  of  operation  nearer  to  the 
median  line  and  thus  avoids  injurv  to  the  pleura.  The  operation  is  called 
costotransversectomy.  After  careful  division*  of  the  periosteum,  the  finger  can 
enter  the  mediastinmn  to  the  necessary  depth,  aboiit  10  cm.  (4  in.),  and  the 
pleura,  together  with  the  thin  endothoracic  f  ascia,  can  be  pushed  aside  with  a 
minimum  of  danger.  If  the  diagnosis  was  correctly  made,  the  finger  enters 
the  abscess  at  the  lateral  and  anterior  surface  of  the  bodies  of  the  vertebrse. 
Even  the  removal  of  a  single  transverse  process  and  the  adjoining  portion  of  rib 
suffices  to  gain  entrance  into  the  mediastinum,  which,  in  čase  of  abscess,  is  of 
particular  value;  In  abscess  due  to  tuberculosis  of  the  spine,  the  X-ray  picture 
shows  which  transverse  process  or  processes  should  be  attacked.  Pieces  of 
necrotic  bone  mav  thus  be  removed. 

Kocher  has  modified  Heidenhain's  costotran8versectomy  by  making  a  trans- 
verse incision  outward  and  downward  through  the  muscles  in  the  course  of  the 
rib  to  be  resected.  The  bleeding  is  less  than  that  experienced  in  dissecting  the 
muscles  from  the  spinous  processes  and  arches  in  IIeidenhain's  method.  The 
transverse  division  does  no  harm  to  the  muscles,  as  they  are  amply  supplied  with 
nerves. 
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CHAPTER  XII 

SUBGEBT  OF  THE  PEBICAKDIUM  AND  HEAKT 

EUOENE  H.  POOL 

Eehn,  in  1896,  demonstrated  the  possibilitj  of  successful  operative  interven-  , 
tion  in  wound8  of  the  heart;  cardiac  8urgery  then  passed  beyond  the  experi- 
mental  stage.     Since  that  tirne  the  technic  of  cardiorrhaphy  has  progressed 
materially,  bnt  the  practical  application  of  surgerj  to  the  heart  has  not  been 
extended  beyond  the  treatment  of  wounds. 

As  a  result  of  the  development  of  differential  pressure,  thoracic  surgery 
has  made  striking  advances  in  recent  years  and  experimental  work  upon 
the  heart  and  great  vessels  has  been  entered  into  with  renewed  enthnsiasm. 
The  correction  of  interf erence  with  the  mechanism  of  the  heart  through  valvu- 
lar  disease  is  the  dream  of  most  experimenters,  but  the  impaired  eondition  of 
the  patient  and  the  dangers  of  hemorrhage  and  infection  will  be  strong  deter- 
rent  factors  in  the  application  to  man  of  valvular  surgery.  It  is  at  present 
impossible  to  foresee  the  practical  utilization  of  the  ingenious  procedures 
that  have  been  applied  more  or  less  successfnlly  in  the  experimental  surgery 
of  the  heart. 

The  pericardium,  as  a  closed  sac  enveloping  the  heart,  presents  well-defined 
indications  for  8urgery,  such  as  the  removal  or  drainage  of  inflammatory  exu- 
dates,  the  relief  of  a  heart  r<?stricted  by  an  adherent  pericardium,  the  treatment 
of  wounds,  and  the  removal  of  foreign  bodies.  But  the  possibilities  of  im- 
mediate  radical  advances  in  connection  with  the  surgery  of  the  pericardium 
appear  limited.  In  the  following  consideration  of  the  surgery  of  the  heart 
and  pericardium  experimental  work  will  not  be  discussed  at  length;  it  ap- 
pears  unwarranted  in  a  practical  work  to  enter  deeply  into  this  phase  of  the 
subject. 

ANATOMT  OF   THE  PEBIOABDIUM  AND   HEART 

The  Perioardinm. — The  heart  and,  for  a  distance  of  about  5  cm.,  the  first 
segment  of  the  large  blood-vessels  are  inclosed  in  a  serous  sac,  which,  like  other 
serous  sacs,  is  composed  of  2  layers,  the  visceral  and  parietal.     The  parietal 
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Uiyi^r  JM  Mtr(*ii^lioii«(i  by  an  outer  fibrous  layer.  The  serous  sac  and  ita  fibrous 
f*4mir\tm  t()^<Jthor  constitutc  the  pericardium.  The  pericardium  is  8omewhat 
i'.oiti<tul  in  HhH])o,  tho  broad  base  of  the  cone  resting  upon  the  diaphragm,  the 
ft|Htx  pointin^  upward.  The  fibrous  laver  or  sac  is  in  part  incorporated  with 
t  ho  fihorH  of  tho  central  tendon  of  the  diaphragm  and  is  looselj  attached  to  the 
ndjuc^ont  part  of  the  diaphragm,  eztending  further  into  the  left  than  into  the 
rlKlit  Mi(h)  of  tho  thorajc  Above,  it  blends  with  the  fibrous  sheaths  of  the  great 
voMMalH.     Tho  fibrous  sac  is  resistant  and  rather  inelastic,  which  explains  the 
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Fio.  1. — Transvbrsb  Section  throuoh  Thorax  of  2^  Yka.r  OijD  Chiu>  (Coning).  A,  V.  as>- 
goa;  B,  aorta;  C,  eaophagua;  D.  phrenio  iierve;  E.  mediastinal  pleura;  F,  anterior  reflexioo  <  i 
pleura;  G,  porioardium. 


Borious  disturbance  of  the  heart  action  which  may  result  from  the  rapid  and 
extonsive  accumulation  of  fluid  within  the  pericardium. 

The  serous  laver  lines  the  entire  pericardial  cavitv.  At  the  base  of  the 
heart  it  is  reflected  from  the  fibrous  laver  on  to  the  vessels,  thence  over  the  sur- 
fuoe  of  the  heart  which  it  closelv  invests.  This  laver  incloses  the  aorta  and 
pulmonarv  arterv  in  a  single  sheath.  The  remaining  vessels  do  not  reoeive 
ooniplete  coverings.  The  inferior  vena  cava  has  onlv  a  slight  covering;  it  enters 
tho  right  auricle  almost  immediatelv  aftcr  penetrating  the  diaphragm.  The 
suporior  vena  cava  is  covered  on  its  anterior  surface.  Small  niches  on  the  right 
and  loft  side  correspond  to  the  pulmonarv  veins.  There  is  a  gap  or  deft  be- 
twiHMi  tho  aorta  and  pulmonarv  arterv  in  front  and  the  auricles  behind,  which  is 
known  as  the  transverse  pericardial  sinus,  The  lowest  point  of  the  pericardium 
is  in  relntion  with  the  anterior  thoracic  wall  below  the  base  of  the  svphoid 
pnH»oss;  tho  pericardium  is  here  reflected  from  the  diaphragm  Ho  the  sternum. 
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leaving  a  gap  which  is  not  filled  by  the  heart  but  contains  a  small  amount  of 
clear  fluid.  With  this  exception,  the  pericardium  in  the  living  subject  is  filled 
by  the  heart,  the  2  serous  surf aces  being  in  contact  dnring  the  entire  cardiao 
cyele. 

The  pericardium  has  been  divided  into  diaphragmatic,  mediastinal,  and 
stemocostal  portions,  aceording  to  the  relation  of  the  parietal  layer  to  adjacent 
struetures.  The  stemocostal  portion,  althongh  the  smallest,  is  surgically  the 
most  important.  This  small  portion  of  the  anterior  surface  is  left  uncovered 
by  pleurfiB  and  lungs  and  is  in  contact  with  the  anterior  thoracic  wall  in  an 
area  outlined  by  the  2  divergent  anterior  limits  of  the  pleurse.  Laterally,  the 
pericardium   is   in   contact 

.G 


w  i  t  h  pleura ;  a  phrenio 
nerve  passing  downward  on 
eaoh  side  on  its  outer  sur- 
face. Po8teriorly,  the  peri- 
cardium is  in  contact  witb 
tbe  roots  of  the  lun  g«, 
esophaguB,  and  aorta. 

The  blood  Bupply  of  the 
pericardium  is  derived 
cbiefly  from  the  aorta^  but 
tbe  intemal  mammary  ar* 
tery  gives  off  branohea  to 
the  anterior  surface.  Tbe 
veins  aocompany  the  ar- 
teries  and  enter  tbe  azygos 
and  intemal  mammary 
veins   and  superior  vena 

cava.  The  nerve  supply  of  the  pericardium  is  chiefly  derived  from  tbe  left 
pbrenic  nen*e,  supplemented  by  the  right  phrenic,  the  pneumogastrics,  and 
8ympatbetic.     Tbe  lympbatic8  enter  the  mediastinal  nodes. 

The  pericardiosternal  ligaments  attach  the  pericardium  above  and  below  to 
tbe  manubrium  and  ensiform  process  of  the  sternum ;  the  pericardiovertebral 
ligaments  pass  from  the  prevertebral  fascia  to  the  apex  of  the  sac,  while  the 
pericardiophrcnic  ligaments  extend  from  its  posterior  surface  to  the  upper  sur- 
face of  tbe  diapbragm. 

The  Heart. — The  heart,  inclosed  in  tbe  pericardium,  lies  in  tbe  mediastinal 
portion  of  tbe  thoracic  cavity  between  the  2  lungs  and  their  pleural  coverings. 
Tt  is  conical  in  sbape  and  occupies  an  oblique  position.  The  base,  corresponding 
to  tbe  level  of  tbe  sixth,  seventb,  and  eighth  dorsal  vertebiw,  is  directed  upward, 
backward,  and  to  the  right.  The  apex  is  directed  forward,  downward,  and  to 
tbe  left;  it  normally  lies  beneatb  a  point  in  the  fifth  intercostal  space  about  9 
cm.  (3Vi2  in.)  from  the  midline.  At  its  base  the  heart  is  connected  with  tbe 
great  vessels  which  render  this  portion  relatively  fixcd,  while  tbe  remaiudori 


Fio.  2.— Frontal  Sbotion  trrouob  TuovuiX  (Corning).  A, 
Costal  pleura;  B,  mediastinal  pleura;  C,  diaphragmatio 
pleura;  D,  pericardium;  G,  mediaetinum. 
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f rom  base  to  apex,  liea  free  withiii  the  pericardial  sac  The  anterior  surface  is 
convex  and  is  directed  Tipward  and  forward  toward  the  chest  wali ;  the  inferior 
or  posterior  surface  is  flattened  and  rests  upon  the  diaphragm.  The  snrfaoes 
are  united  anteriorlj  (or  inferiorljr)  and  to  the  right  by  a  sharp  border  and 
posteriorly  (or  superiorlj)  and  to  the  left  by  a  thick  rounded  border. 

The  4  compartments  which  comprise  the  heart  vary  greatly  in  the  stmeture 
of  their  walls  and  in  their  relationship  to  the  chest  wall.  The  left  ventricle, 
conical  in  shape,  forms  the  apex,  left  border,  a  small  part  of  the  anterior  sur- 
face, and  a  large  part  of  the  inferior  surface  of  the  heart.  The  thickness  of  its 
wall  is  approximately  1.6  cm.  at  the  middle  of  the  cavity.  The  right  ventricle 
forms  the  greater  part  of  the  anterior  surface  of  the  heart,  the  acute  anterior 
margin  and  part  of  the  inferior  surface,  but  none  of  the  apex.  Its  wall  is 
normally  0.4  to  0.6  cm.  in  thickness,  that  is,  about  %  the  thickness  of  the  wall 
of  the  left  ventricle.  The  auricles,  situated  at  the  base,  have  extremely  thin 
walls,  approximately  1/12  to  %  in.  in  thickness;  from  each  auricle  projeets  a 
tongue-like  process,  the  auricular  appendix. 

The  limits  of  the  ventricles  are  evidenced  superficially  by  furrow8^  the 
interventricular  grooves,  1  on  the  anterior  surface  near  the  left  margin  of  the 
heart  and  1  on  the  posterior  surface  near  the  acute  margin.  Near  the  base,  the 
ventricular  and  auricular  portions  of  the  heart  are  separated  by  a  transverse 
f  urrow,  the  auriculoventricular  groove. 

The  2  coronarv  arteries  arise  from  the  aorta  and  8upply  the  walls  of  the 
heart  by  numerous  branches  which  penetrate  aH  parts  of  the  muscle  and  present 
fine  anastomoses.  The  left  coronary  artery  is,  as  a  rule,  the  larger.  It  appears 
between  the  pulmonary  artery  and  auricular  appendix  and  divides  into  a  trans- 
verse or  posterior  and  a  descending  or  anterior  branch.  The  latter  passes  down- 
ward  in  the  anterior  interventricular  groove  to  the  right  of  the  apex.  The 
right  coronary  artery  arises  anteriorly  from  the  aorta  and  passes  in  the  auriculo- 
ventricular groove  to  the  right  margin  of  the  heart,  where  it  divides  into  2 
branches,  the  transverse  and  the  descending.  The  latter  passes  downward  in  the 
posterior  interventricular  groove.  There  is  also  a  large  branch  which  descends 
along  the  acute  right  margin  of  the  heart 

The  veins  of  the  heart  are  numerous;  the  greater  number  are  united  into  a 
common  trunk,  the  coronary  sinus,  which  empties  into  the  lower  part  of  the 
right  auricle.  The  heart  is  well  supplied  with  lymphatics,  e8pecially  beneath 
the  endocardium  and  visceral  pericardiimi.  Their  coUecting  tninks  enter  the 
intertracheobronchial  group  (Poirier). 

"The  nerves,  given  oif  by  the  cardiac  plexu8es,  appear  rather  small  in  com- 
parison  with  the  bulk  of  the  heart ;  they  are  derived  partly  from  the  cerebro- 
spinal  and  partly  from  the  8ympathetic  system  (more  especially  from  the 
pneumogastric  nerve,  and  from  the  cervical  and  superior  thoracic  ganglia  of 
the  sjmpathetic  nerve)"  (Quain). 

The  structure  of  the  heart  wall  consists  chiefly  of  muscular  tissue.  The 
fasciculi  are  arranged  as  an  intricate  network  in  which  there  are  a  relativelv 
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small  amount  of  arcolar  tissue,  maiiy  blood-vessels  and  Ivmphatics,  and,  iii 
pluces,  nerve  fibers  and  ganglia.  A  variable  amonnt  of  fat  is  presont,  \y'm-^ 
chiefly  beueath  the  visceral  lajer  of  the  serouB  pericardium. 

Kelationi  of  the  Heart  and  Perioardimn  to  the  Thoracio  Wall. — Of  vital  sur- 
gical  interesi  are  the  relations  of  the  heart  and  its  parts  to  the  thoracic  wa11.  A 
brief  description  is  bere  eummarized,  for  the  most  part  from  Qiiain's  "Anat- 
oniy."  Two-third8  of  the  heart  lies  to  the  left  of  the  median  line.  The  apex 
is  situated  in  the  fifth  intercoetal  space,  about  9  cm.  (3^^  in.)  to  the  left  of  the 
middle  line,  and  generally  about  4  cm.  (li^  in.)  below,  and  2  cm.  {%  in.)  to 
the  Btemal  side  of  the  nip- 
ple.  The  position  of  the 
Tiipple,  however,  is  too  vari- 
able for  it  to  be  used  as  a 
landmark.  The  upper  limit 
of  the  heart  is  indicated 
approximately  by  a  line 
drawn  from  a  point  8lightly 
above  the  upper  border  of 
the  third  costal  cartilage  of 
the  left  side  about  4.5  cm. 
(1%  in.)  from  the  median 
line  of  the  stemum  to  a 
point  upon  the  upper  bor- 
der of  the  third  coetal  carti- 
lage of  the  right  side  abont 
3  cm.  (114  in-)  fcom  the 
middle  line.  The  left  mar- 
gin  is  represented  by  a  line, 
slightly  convex  toward  the 
left,  passing  from  the  end 
of  the  base  line  to  the  apex 
point;  the  right  margin  is  indicated  by  a  line,  markedij  convex  toward  the 
right,  drawn  from  the  right  end  of  the  base  line  to  the  junction  of  the  seventh 
costal  cartilage  of  the  right  side  with  the  stemum-  (Piersol.)  The  lowor  Hmit 
is  indicated  by  a  line  passing  almost  transverselj  from  the  stemal  end  of  the 
seventh  right  cartilage  to  the  apejt.  The  area  thus  marked  out  corresponds  to 
vvhat  is  knovra  as  the  deep  cardiae  dulness;  the  superficial  cardiac  dulness  cor- 
responds to  that  part  of  the  heart  which  ia  uncovered  by  lung. 

"The  right  auricle  liea  bchiud  the  anterior  extremities  of  the  third  to  the 
flixth  costal  cartilages  and  adjacent  edge  of  stemum.  The  left  auricle  lies  be- 
bind  the  anterior  eirtremities  of  the  left  cartilages  from  the  loweT  border  of 
the  second  to  the  upper  border  of  the  fourth.  The  right  ventricie,  corresponding 
to  the  middle  and  lower  r^on  of  the  heart,  ia,  as  a  rule,  the  only  part  uncovered 
by  lung ;  but  somotimes,  e8pecially  during  espiration,  a  small  portion  of  the  left 


I.  3. — Rblatioh  or  thb  Heart  and  Grbat  Vemils  to 
Chcst  Wai.i.  (Cornins).  A,  AorU:  B.  pulinonary  art«Ty; 
C,  left  Buricle;  D.  left  ventricie:  E.  right  ventricie;  F,  apez; 
G.  risht  auricle. 
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ventriclo  at  the  apez  i»  aiso  exposed.  The  auriculoTeDtricular  sulcus  corre- 
BponcU  witli  a  line  drawii  obliquely  T]pward  from  the  stema)  end  of  the  Bixth 
costal  cartilage,  on  tlic  rijrfat  suie,  to  the  third  cartilage  on  the  left.  The  poai- 
tion  of  the  heart  is  subjeet  to  some  degree  of  iodiridual  rariatitm,  and  the  ex- 
tent  of  the  sereral  dirisiona  will  nccessarilv  be  dependent  npon  the  Btage  of 
their  action." 

The  Chett  WiU. — Theaceompanvingillustration  (Fig.  4)  Tendersadeecrip- 
tion  of  the  bonv  frameivork  iinnecc^tsarv.  Between  the  riba  are  the  extenial 
and  intemal  intercostal  moscle«,  the 
intercostal  ressels  and  nervea.  \Vith 
the  exception  of  the  eztemal  inter- 
costal muscles  the  same  stnictares  lie 
between  the  respective  cartilages. 
Anteriorlv,  the  greater  part  of  the 
thoracic  watl  is  covered  on  each  side 
br  the  pectoral  muscles.  The  lower 
margiii  of  the  pectoralis  major  leaves 
the  cheat  opposite  the  fiftb  rib.  To 
the  outer  side  of  the  pectoralis  major 
the  ribs  are  covered  by  the  serratua 
magnua.  Below  the  pectoralis  the 
wall  of  the  tlioras  is  covered  by  the 
rectiis  abdoniinis  intemallv,  and  the 
extema]  oblique  !aterally.  "The  ribs 
as  a  nile  can  be  palpated  ea8ily  over 
the  front  and  sides  of  the  cbest ;  with 
the  exception  of  the  first.  The  width 
of  the  intercostal  spaces  and  the  form 
of  tlie  snbcoatal  angle  vary  greatly  in 
aceordance  with  the  shape  of  the 
cheat."  Uetweeii  tlie  bony  thoracic  wall  and  the  pericardium  are  found,  be- 
sides  plcura  and  lung,  the  triangiilaris  stemi,  endothoracic  fascia,  and  internal 
mammary  art('ry.  The  triaiigiilans  stemi  is  a  tbin  triangular  muscular  sheet. 
Its  origin  is  bclovi'  froiii  the  lower  third  of  the  back  of  the  etemum,  the  back  of 
the  ensiform  cartilage,  und  the  back  of  the  iiincr  eiids  of  the  fifth,  sizth,  and 
seventh  cartiluges.  Jta  iiiaertion  is  into  the  outer  ends  of  the  cartilagea  of  the 
second  to  tfae  sixth  ribs.  The  endothoracic  fascia  is  a  tbin  aponeurosis  imme- 
diately  external  to  tlie  parictal  laver  of  the  plcura.  "The  intemal  mammarv 
artery  passes  dowiiward  bclund  the  costal  cartilagea,  and  the  upper  8ix  inter- 
costal spaces,  about  1  cm.  (l.-i.  in.)  from  the  margin  of  the  stemum.  The  iiiter- 
coBtal  veaaels  for  the  greater  part  of  tlioir  eoiirsc  lic  protected  in  grooves  heiicath 
tho  lowcr  edgea  of  the  riba." 

RELATION8  OF  rLf:UR^  ANI)  LUNGS  TO  TIIE  CHE8T  WALL.— "The  auterior 
lino  of  roflection  of  the  pleiira  varies  at  iliffercnt  levels,  and  also  sli^tlj  on  tho 
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two  sidea.  Oppoaite  tbe  maniibrium  etemi  It  may  be  represented  by  a  line 
passing  from  the  sternoclavicular  articulation  dowiiwar(l  and  iiiward  to  meet 
tbe  pleiira  of  tbe  opposite  side  at  tbe  upper  edge  of  tbe  bodj  of  tbe  Btemum. 
Erom  tbis  point  tbe  two  pleune  are  in  close  contact  to  about  tbe  level  of  tbe 
fourtb  intercostal  space  or  upper  border  o£  tbe  fiftb  coetal  cartilage,  wbero  tbey 
Gcparate.  On  tbe  rigbt  side  the  line  of  reflection  continues  near1y  straigbt  down- 
ward  to  tbe  Iower  end  o£  tbe  body  of  tbe  stemum,  wbere  it  begina  to  tum  out- 
ward.  On  the  left  side,  ac«ording  to  Luschka,  it  normally  divergee  from  the 
median  line  at  tbe  upper  border  of  the 
fifth  costal  cartilage,  so  tbat  at  tbe  level 
of  the  sternal  end  of  the  fiftb  costal  carti- 
lage it  is  1.5  cm,,  at  the  sisth  2  cm.,  and 
at  the  seventb  3.5  cm.,  extemal  to  the 
left  border  of  tbe  atemum.  Not  infre- 
quently,  bowever,  tbe  lateral  deviation 
of  tbe  left  pleura  oppoaite  the  lower  end 
of  tbe  stemum  ia  not  ao  marked  aa  de- 
scribed  by  Luschka." 

*'From  tbe  apex,  tbe  anterior  border 
of  each  lung  inclines  inward  bebind  the 
etcmoclavicular  articulation  and  the 
manubriun),  to  the  junction  of  the  latter 
with  the  bo(ly  of  tlie  stemum,  where  the 
two  almost  meet  in  tbe  middle  line; 
thence  they  descend  together,  the  rigbt 
sometimes  projecting  a  little  to  tbe  left  of  tbe  midline,  as  far  aa  tbe  fourth 
costal  cartilage ;  from  thia  point  the  margin  of  tbe  right  lung  continues  a  nearly 
straigbt  courae  to  the  level  of  the  sixth  cbondrostemal  articulation  (sometimes 
even  to  the  lower  end  of  the  body  of  tbe  stemum),  while  that  of  the  left  slopes 
outward  bebind  the  fifth  coatal  cartilage,  in  a  direction  which  may  be  indicated 
with  sufficient  accuracy  by  a  line  drami  from  tbe  fourth  cliondrosternal  articn- 
lution  of  tbe  left  side  to  tbe  spot  on  tlio  che8t-wall  correaponding  to  the  apex  of 
tbe  beart."  But  this  line  is  modified  by  a  tongne-like  process  of  lung,  the 
tingula,  which  projects  iuward,  and  ia  represented  by  an  oblique  line  pasaing 
from  tbe  fifth  to  the  8ixth  costal  cartilage.  "Tho  lower  limit  of  the  limg  niay 
bo  marked  by  a  line,  8ligbtly  convex  downward,  carried  around  the  aide  of  tbe 
chest  from  tho  sixth  cbondrostemal  articulation  to  tho  tenth  dorsal  spine" 
(Quain). 

In  forced  inspiration  the  plenra;  and  lungs  cover  the  lienrt  more  than  in  ex- 
piration.  In  childrcn  the  beart  is  about  one  intercostal  apace  bigber  tban  in 
sdultB  (Pels-Leusden). 


I.  6. — OcnjNis  OF  Pleciis  ahd  Ldnoa 

(CominK).  Heavy  lines.  outlines  of  luD^s, 
B.F.  Dotted  Unea,  DUtlinea  of  pleurs, 
CD.  E.  AroB  in  which  pericardium  is  un- 
ooverad  by  pleuia. 
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OPEBATIONS   ITPON   THE   PEBICARDIUM 

Indications. — The  indications  for  operation  upon  the  pericardiiun  may  be 
classified  as  follow8: 

1.  Aspiration  or  drainage  of  inflammatorj  exudate8. 

2.  Kelicf  of  a  heart  restricted  by  an  adherent  pericardiiun. 

3.  Kemoval  of  foreign  bodies. 

4.  In  connection  with  wounds:  (a)  for  the  relief  of  the  heart  when  com- 
pressed  bv  hemorrhage  into  the  sac  (hemopericardium) ;  (b)  for  e^ploration,  in 
suspected  wounds  of  the  heart ;  (c)  for  exposiire  of  the  heart  in  the  treatment 
of  cardiac  wound8.  The  details  of  wounds  will  be  deferred  until  the  considera- 
tion  of  wounds  of  the  heart. 


INFLAMMATOBT   EXUDATES 

General  Considerations. — The  large  majoritv  of  operations  upon  the  peri- 
cardium  are  iindertaken  to  rid  it  of  flnid  contents  of  inflammatorj  origin. 
Therefore,  the  occiirrence  of  inflamraatory  exudates  within  the  pericardium. 
demands  some  consideration.  The  pericardium  is  snbject  to  the  same  influencei 
as  are  other  seroiis  membranes.  But,  although  the  serous  membrane  of  the 
pericardium  is  the  part  most  conspicuous  in  the  inflauMnatory  procesa,  the 
pathological  changes  aro  not  necessarilv  limited  to  it.  The  process,  as  a  nile, 
simultaneouslj  involves  the  heart  muscle  (myocarditis),  and  subsequently  it 
mav  extend  to  the  fibrous  pericardium  and  even  to  the  adjacent  structures  of 
the  mediastinum.  The  inflammatorv  process  may  be  acute  or  chronic,  circum- 
scribed  or  diffuse,  primary  or  secondarv.  Tho  character  of  the  exudate  may 
be  serous,  hemorrhagic,  serofibrinous,  fibrinous  or  punilent.  The  amount  of 
fluid  exudate  varies  within  wide  limits,  that  is,  from  a  few  cubic  centimeters  to 
1,500  or  more. 

The  distribution  of  the  fluid  in  the  distended  sac  must  be  understood  to 
appreciate  the  technical  details  of  paracentesis  or  pericardiotorav.  First,  the 
recesses  become  filled,  the  fluid  gathering  chicfly  in  the  region  of  the  base  of  the 
heart;  then  the  bulging  pericardium,  confincd  anteriorlv,  separates  the  yielding 
lungs  and  pushes  the  diaphragm  do^\Tiward.  The  increasing  exudate  progres- 
8ively  distends  the  pericardium,  for  the  most  part  to  the  left  and  posteriorly.  It 
must  be  emphasized  that  the  heart  usually  occupies  a  low  position  and  remains 
applied  to  the  anterior  wall  of  the  thorax.  Occasionallv  an  inflammatory  process 
may  become  localized  bv  the  formation  of  adhesions  and  the  limitation  of  the 
exudate  to  a  circumscribed  part  of  the  sac. 

It  is  unnecessary  to  enumerate  fullv  the  organisms  upon  which  the  proces=? 
may  depend,  or  the  diseases  with  wliich  pcricarditis  mav  be  associated.  It  is 
sufficient  to  call  attention  to  the  fact  that  pericarditi«?  occurs  as  a  relatively  fre- 
quent  complication  in  a  large  number  of  diseases,  the  most  frequent  of-which 
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are  inflammatorj  rheumatism,  nephritis,  pleurisj,  pneumonia,  pyogenic  infec- 
tions,  and  tuberculosis,  but  there  are  ''few  infectious  diseases  which  may  not 
implicate  the  pericardium"  (McPhedran). 

The  clinical  picture  of  pericarditis  with  effusion  is  variable.  Besides  the 
loeal  objective  signs,  the  cardinal  sign  of  exiidative  pericarditis  being  a  charac- 
teristic  cardiac  dullness  which  is  at  first  increased  upward,  there  are  present  to 
a  variable  degree  symptoms  due  to:  (1)  involvement  of  the  heart  muscle 
(myocarditis),  whieh  is  the  most  frequent  and  serioiis  lesion;  (2)  endocarditis 
(these  two  are  especiallj  frequent  in  association  with  rheumatism) ;  (3)  me- 
chanical  disturbance  of  the  heart  as  a  result  of  pressure  exerted  by  the  effusion ; 
this,  however,  is  infrequent;  (4)  general  constitutional  disturbances,  depending 
upon  the  tvpe  of  the  infection,  the  pericardium  offering  a  large  surface  for  ab- 
sorption;  (5)  an  associated  lesion  or  disease. 

In  the  consideration  of  the  surgical  treatment  of  pericarditis  certain  general 
features  in  regard  to  serous  and  purulent  effusions  should  be  reviewed  sepa- 
rately. 

Serons  Effnsions. — It  must  be  emphasized  that  a  serons  effnsion  is  iuiially 
absorbedi  that  its  presence  rarely  affects  the  action  of  the  heart  except  when  it 
is  extremely  large  in  amount,  that  the  impaired  heart  action  is  due  chiefly  to 
associated  myocarditis,  that  toxic  symptoms  due  to  serous  effusions  are  not 
marked,  and  that  any  prolonged  pericarditis  may  be  associated  with  the  forma- 
tion  of  extensive  intrapericardial  adhesions  which  frequently  produce  perma- 
nent  impairment  of  the  heart  action. 

Indications  for  Treatment. — A  serous  effusion  should  be  reraoved  as  soon 
as  there  is  evidence  that  its  presence  embarrasses  the  heart  But  in  general  the 
following  rules  should  be  followed:  Small  serous  effusions  should  receive  medi- 
cal  treatment;  large  serous  effusions  which  persist  after  a  brief  trial  of  non- 
operative  measures  should  be  removed.  If  the  fluid  reaccumulates  rapidly  or 
in  large  amount,  it  should  be  removed.  For  the  removal  of  serous,  sero- 
fibrinous,  and  hemorrhagic  exudates,  paracentesis  is  the  operation  most  fre- 
qucntly  employed  and  is  the  one  usually  to  be  recommended.  The  immediate 
result  of  the  removal  of  serous  effusions  is  usually  disappointing  because  the 
embarrassment  of  the  heart  action  as  a  rule  is  not  due  to  the  presence  of  the 
fluid,  but  to  an  intrinsic  myocardial  incompetenca 

Snppnrative  Pericarditis. — This  condition  represents  an  abscess  correspond- 
ing  to  a  part  or  the  whole  of  the  pericardial  sac.  The  most  frequent  organisms 
are  the  streptococcus,  staphylococcus,  and  pneumococcus.  The  exudatc  is  usu- 
ally  purulent  from  the  beginning  of  the  attack,  although  occasionally  it  de- 
velops  in  tlio  course  of  a  non-suppurative  pericarditis.  As  a  rule  purulent 
pericarditis  is  secoudarv  in  the  course  of  a  pvogenic  infection,  and  under  such 
conditions  it  frequently  constitutes  a  "terminal  infection" ;  in  rare  cases  sup- 
purative  pericarditis  is  primarv;  in  some  cases  the  infection  is  introduced 
through  a  wound. 

Suppurative  pericarditis  is  charactcrized  bv  the  local  signs  of  pericarditi:j 
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with  effusion  and  constitutional  sjmptoms  of  a  septic  character.  The  f act  that 
the  pericarditis  is  f  requently  a  secondary  lesion  causes  its  presence  to  be  over- 
looked  in  many  cases.  In  children  the  symptoms  of  pericarditis  are  particularly 
apt  to  be  niasked.  On  the  other  hand,  in  many  cases  where  the  lesion  has  been 
recognized  and  the  pericardium  drained,  the  operation  has  been  iinsuccessfnl 
because  a  coexi8ting  purulent  focus,  especially  empyema,  has  been  overlooked. 
It  follows  that  in  septic  processes  it  is  necessary  to  watch  for  the  devclopment 
of  pericarditis ;  moreover,  the  recognition  of  such  a  condition  should  not  cause 
less  thoroughness  in  the  search  for  other  foci. 

Suppurative  pericarditis  demands  immediate  incision  and  drainage.  The 
prognosis  in  purulent  pericarditis  is  in  general  unfavorable,  yet  in  suppurative 
processes  which  are  confined  to  the  pericardium  early  operation  is  quite  often 
followed  by  recovery;  on  the  other  hand,  where  the  pericardium  is  involved 
8econdarily  in  the  course  of  a  general  sepsis,  recovery  is  infrequent.  Neverthe- 
less,  cases  that  appear  hopeless  are  occasionally  saved  by  operation.  Accurate 
statistics  on  this  subject  are  not  available. 

Badiogn^aphy  of  the  Fericardinin. — Radiography  of  the  pericardium  is  of  con- 
siderable  practical  importance.  The  X-ray  affords  reliable  inforraation  as  to 
the  extent  and  location  of  a  distended  pericardium ;  in  consequence,  puncture 
of  the  pericardium  is  essentially  facilitated  by  X-ray  examination.  It  has 
been  claimed  recently  by  Roemheld  that  the  pericardium  of  normal  indi- 
viduals  can  be  shown  by  means  of  telerontgenography,  especially  on  the  left 
side,  very  rarely  on  the  right,  as  a  semitransparent  oblique  strip  passing  inward 
and  downward.  He  asserts  that  pathological  changes,  e8pecially  cicatrices  or 
adhesions,  are  accentuated  more  distinctly  than  the  normal  pericardium. 

Pericabdiocentesis  :  Paracentesis  Pebicardii 

Indications. — Paracentesis  (puncture  or  aspiration)  of  the  pericardium  is 
employed  in  accumulations  of  serum,  blood,  pus,  or  air  within  the  pericardial 
sac.    Its  ušes  may  be  summarized  as  follow8  (Kiittner,  1912)  : 

1.  As  a  diagnostic  adjuvant,  in  the  form  of  an  exploratory  puncture,  in 
order  to  obtain  information  as  to  the  character  of  an  exudate. 

2.  As  a  therapeutic  measure  in  serous  or  serofibrinous  pericarditis,  (a) 
for  the  relief  of  the  heart  when  embarrassed  by  the  pressure  of  the  fluid,  in 
cases  where  the  rapid  increase  of  such  an  exudate  acutely  threatcns  the  heart 
action;  (b)  for  the  removal  of  large  accumulations  which  resist  other  thera- 
peutic measures. 

3.  As  an  emergency  procedure  in  compression  of  the  heart  by  hemorrhage 
(heart  tamponade) ,  when  incision  of  the  pericardium  must  be  postponed. 

Paracentesis  vs.  Fericardiotomy. — Paracentesis,  as  compared  with  pericardi- 
otomy,  presents  2  striking  disadvantages :  (1)  It  exposes  to  the  danger  of  acci- 
dental  injury  to  the  heart,  coronarv  artery  or  vcin,  pleura,  lung,  and  intemal 
mammary  artery.     (2)  The  evacuation  of  the  exudate  is  imperfect. 
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The  choice  between  paracentesis  and  pericardiotomj  as  therapeutic  meas- 
ures  is  sometimes  difficult.  In  suppurative  processes  there  can  be  no  uncertaintj 
since  these  always  demand  pericardiotomy.  In  non-suppurative  processes  most 
surgeons  follow  a  conservative  policy  and  employ  paracentesis,  but  some,  no- 
tably  von  Waelzel  and  Brentano,  recommend  the  radical  procedure  of  peri- 
cardiotomy  even  in  serous  and  serohemorrhagic  exudates  in  view  of  the 
dangers  of  puncture  and  the  efficient  drainage  obtained  by  pericardiotomy. 
But,  pericardiotomy  with  drainage  expo8es  to  the  danger  of  infection 
along  the  drainage  tract,  and  this  is  more  to  be  feared  than  a  serious 
accidental  injury  as  a  result  of  puncture-  Therefore,  paracentesis  is  to  be 
recommended  in  non-suppurative  effusions  in  preference  to  pericardiotomy. 
Occasionally,  non-suppurative  processes  may  be  subjected  to  pericardiotomy 
when  repeated  and  rapid  reaccumulation  of  the  fluid  occurs,  or  when  the  exudate 
is  so  thick  that  it  prevents  satisf  actory  aspiration,  as  in  a  serofibrinous  eflFusion. 

Site  of  Puncture. — Opinions  differ  widely  as  to  the  point  of  election  in  para- 
centesis of  the  pericardium.  The  favorite  sites  for  puncture  fall  into  2 
groups :  those  which  are  planned  to  avoid  the  pleura  and  those  which  disregard 
the  pleura  but  are  planned  to  avoid  the  heart.  Under  normal  conditions  the 
pleura  is  most  reliably  avoided  in  the  region  of  the  sixth  and  seventh  cartilages 
of  the  left  side  close  to  the  stemum.  But,  since  the  position  of  the  anterior  edge 
of  the  pleura  is  8omewhat  variable,  the  rules  laid  down  for  extrapleural 
puncture  sometimes  prove  f allacious.  On  the  other  hand,  cardiac  injury  is  best 
avoided  by  puncture  at  a  point  situated  somewhat  intemal  to  the  lower  part  of 
the  left  limit  of  pericardial  dulness.  Curschmann  advocates  this  site  in  prefer- 
ence to  one  in  the  immediate  vicinity  of  the  cardiac  margin  or  apex  (Dieulafoy), 
because  the  eflFusion  is  very  frequently  associated  with  an  enlarged  heart,  in 
which  čase  the  heart  may  extend  beyond  the  apparent  position  of  the  apex.  The 
disadvantage  of  the  outer  site  is  that  the  pleural  cavity  may  be  entered,  a  feature 
which  is  e8pecially  disadvantageous  in  the  presence  of  suppurative  pericarditis, 
but  penetration  of  the  pleural  cavity  is  not  a  necessary  complication,  because  the 
pleural  edges  are  separated  by  the  distended  pericardiiun  and  not  infrequently 
the  pleural  layers  are  agglutinated  to  a  considerable  degree  by  adhesions,  caus- 
ing  obliteration  of  the  anterior  part  of  the  pleural  sac. 

The  following  sites  are  the  most  suitable  for  paracentesis  of  the  pericardium : 

(1)  A  point  slightly  intemal  to  the  left  limit  of  duUness,  in  the  fifth  or 
8ixth  intercostal  space. 

(2)  A  point  in  the  angle  formed  by  the  base  of  the  xyphoid  process  and  the 
seventh  left  cartilage  at  its  insertion.  The  choice  between  these  2  sites  must  de- 
pend  upon  individual  indications.  In  small  serous  accumulations,  which  de- 
mand puncture  only  in  rare  cases,  the  costox^^'phoid  angle  should  be  the  choice. 
In  large  non-suppurative  eflFusions  the  outer  site  should  be  selected.  If  a  pura- 
lent  pericarditis  is  suspected,  the  operator  must  bear  in  mind  that  the  inner  site 
involves  g^eater  danger  of  in]ury  to  the  heart,  while  the  outer  involves  the  dan- 
ger of  injury  to  the  pleura  with  the  possibility  of  infection  of  the  pleural  cavity. 
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But  in  tlie  presence  of  a  large  effusion  risk  in  eithcr  position  is  slight,  and  is 
probably  less  if  the  puncture  is  made  at  the  oiiter  site,  near  the  left  border  of 
dullness,  than  in  the  co8toxyphoid  angle. 

Of  the  numerous  other  sites  that  have  been  advocated  the  followmg  may  be 
mentioned : 

(1)  Left  side  close  to  the  stemnm  in  the  fifth  or  sixth  space. 

(2)  Fifth  left  space  about  6  cm.  from  the  margin  of  the  stemum.  The 
fourth  space  has  also  been  recomraended. 

(3)  Median  line  immediatelv  below  the  tip  of  the  xyphoid. 

(4)  Through  the  posterior  thoracic  wall.  Cnrschmann  suggests  this 
method  of  intervention  in  those  cases  where  the  lower  left  pulmonary  lobe  is 
compressed  by  the  distended  percardiiim. 

(5)  The  right  side  close  to  the  stemum  in  the  8ixth  or  fifth  spaca  The 
8ixth  right  intercostal  space  is  strongly  recommended  by  Gras  (1910)  as  the 
most  reliable  site  for  paracentesis  in  moderate  and  extensive  effusions.  Ilis 
choice  is  based  npon  expcrimentation  on  the  cadaver  vvith  pericardial  injee- 
tions.  The  needle  is  inserted  close  to  the  stemum  and  directed  toward  the  left 
axilla.  He  asserts  that  the  pleura  is  almost  certain  to  escape  injury,  while  the 
pericardium  is  opened  where  there  is  a  copious  effusion  and  at  the  level  of  the 
lower  cardiac  margin.  When  the  sixth  right  intercostal  space  is  not  available, 
Gras  advises  that  the  fifth  space  be  used.  Although  perforation  of  the  pleura 
is  possible,  he  asserts  that  it  is  not  a  common  accident. 

Technic  of  Paracentesis  FericardiL — Paracentesis  should  be  perforaaed  un- 
der  stiict  aseptic  precautions.  The  puncture  is  usuallv  made  with  the  patient 
in  the  semirccumbent  position.  An  aspirating  needle  or  capillary  trocar  is 
used.  It  is  advisable  to  make  a  small  incision  through  the  skin  under  local 
anesthesia,  to  ensure  smooth  introduction  of  the  needle  or  trocar,  and  to  guide 
the  needle  cautiously  inward,  the  operator's  hand  or  fingers  resting  upon  the 
thoracic  wall.  The  patient  is  instructed  to  exhale  so  that  the  pulmonary  mar- 
gins  may  become  retracted,  and  the  needle  or  trocar  is  8lowly  pushed  inward, 
the  direction  being  modified  ac<^ording  to  the  site  of  puncture.  \Vhen  the  outer 
margin  of  diilness  is  selected  for  the  puncture,  the  needle  is  directed  inward 
and  Bomewhat  downward.  \Vhen  the  puncture  is  made  at  the  stcmal  border, 
the  needle  or  trocar  is  directed  a  trifle  upward.  A  resistance  is  felt  when  the 
pericardial  wall  is  encountered,  and  the  progress  of  the  needle  must  be  stopped 
as  soon  as  that  resistance  ceases.  \Vhen  the  point  of  the  instrument  has  pene- 
trated  into  the  pericardial  sac,  it  should  be  lovvered  or,  if  a  trocar  has  been  used, 
the  cannula  should  be  withdrawn.  Tf  the  point  impinges  upon  the  heart,  the 
movements  of  that  organ  will  be  imparted  to  the  instnunent. 

Although  the  technic  of  paracentesis  is  simple,  puncture  has  often  proved 
unsuccessful.  A  dry  tap  may  result  from  the  needle  becoming  blocked  with 
fibrin  or  with  tissue  that  has  been  penetrated  during  its  introduction.  The  pos- 
sibilities  of  injurv  to  the  heart,  interiial  mammarv  arterv,  pleura  and  lung  havo 
been  discussed.    But  it  must  be  emphasizrd  that  scrious  aecidents  have  o<Tnrr(»  1 
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so  infrequently  that  there  should  be  no  hesitancy  in  performing  pericardio- 
centesis  wben  the  operation  is  positively  indicated. 

If  a  suppurative  pericarditis  is  suspected,  diagnostic  punctures  should  not 
be  made  repeatedly ;  wben  several  attempts  prove  unsuccessf ul,  puncture  should 
be  abandoned  in  favor  of  pe^ica^dioto^l3^ 

In  a  therapeutic  puncture  of  the  pericardium  aspiration  of  the  fluid  must 
be  very  gradual  in  order  to  allow  the  heart  to  aecommodate  itself  to  the  changed 
relations.  A  larger  cannula  is  required  than  in  an  exploratory  puncture.  Evac- 
uation  is  best  accomplished  with  the  trocar  eonnected  to  an  aspirator,  such  as 
the  Potain  or  Dieulafoy.  Special  čare  must  be  exercised  as  the  fluid  diminishes 
to  guard  against  aspirating  the  heart  itself.  A  thickened  serofibrinous  exudate 
is  very  imperfectly  emptied  by  this  method. 

Peeicakdiotomt 

Indications. — Pericardiotomy,  or  incision  of  the  pericardium,  is  indicated 
for  the  evacuation  of  a  purulent  exudate;  for  the  removal  of  a  foreign  body  and 
for  exploration  in  doubtful  cases  of  heart  injury.  Of  necessity,  the  pericardium 
must  be  opened  in  any  operation  which  exposes  the  heart  or  first  portion  of  the 
grcat  vessels,  as  in  cardiorrhaphy  or  Trendelenburg^s  operation  for  pulmonarjr 
embohis,  but  under  such  conditions  the  incision  of  the  pericardium  is  merely  an 
incident  of  the  operation,  whereas  in  "pericardiotomv,"  as  the  term  is  used  in 
this  chaptcr,  the  object  of  the  operation  is  attained  by  opening  the  pericardium. 

Methods. — The  methods  of  pericardiotomy  may  be  divided  for  convenience 
into  2  groups : 

1.  Procedures  which  reach  the  pericardium  through  the  thoracic  wall. 

2.  Procedures  which  enter  from  below  the  costal  arch,  the  epigastric  route. 
The  first  method  of  procedure  includes: 

Resection  of  the  sixth  cartilage,  as  recommended  by  Kocher,  Axhausen  and 
Pels-Leusdcn. 

Resection  of  the  fifth  cartilage,  Gussenbauer  and  Ollier. 

Resection  of  fifth  and  sixth  cartilages,  Delmore  and  Mignon. 

The  second  method  of  procedure  has  been  accx)rded  the  preference  by  Larrey, 
^lintz,  L.  Rehn  and  AUingham.  The  approach  is  in  part  or  entirely  from  be- 
low  the  costal  arch  and  is  both  extrapleural  and  extraperitoneal. 

Fericardiotoiny  for  the  Evacnation  of  a  Fnrulent  Ezndate. — In  the  treat- 
ment  of  suppurative  pericarditis  the  method  of  pericardiotomy  to  be  efficient 
must  provide  for  sati8factory  drainage,  and  be  sufficiently  simple  to  be  rapidly 
performed,  under  local  anesthesia,  if  necessary.  Adequate  drainage  is  the  es- 
sential  feature,  and  upon  this  must  depend  to  a  large  extent  the  choice  of 
method.  In  the  interost  of  good  drainage  it  is  important,  first,  to  open  the 
pericardium  ut  its  lovvest  point  and,  second,  to  provide  such  an  opening  as  will 
ensure  ready  egress  for  aecumulations  in  both  the  right  and  left  spaces  of  the 
pericardial  sac.     Local  anesthesia  is  frequently  imperative  because  the  heart  is 
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apt  to  be  dilated  and  insufficient  as  a  result  of  endocarditis  and  mjocarditis«  It 
is  necessary  that  the  work  be  done  with  the  least  possible  associated  injury.  It 
is  not  sufficient  to  avoid  wounding  the  heart ;  if  possible^  the  heart  should  not 
be  touched.  Further,  thorough  anesthetization  of  the  pericardium  is  advisable 
on  the  basis  of  significant  experimental  work,  which  we  will  brieflj  simimarize. 

Serious  disturbances  of  the  heart  action  have  been  noted  repeatedljr  to  result 
from  irritation  of  the  pericardium.  Heitler'8  observations  on  dogs  8howed  that 
irregularitj  of  the  heart  follow8  mechanical  or  electrical  stimulation  of  the 
pericardium.  D' Agata  (1912)  in  animal  experiment8  found  that  a  sudden  drop 
in  the  blood-pressure  occurred  as  a  result  of  grasping  and  incising  the  peri- 
cardium. These  phenomena  are  presumablj  reflex  in  character;  they  help  to 
explain  analogous  clinical  observations.  Thus,  Harrigan  reported  temporarj 
arrest  of  the  heart  upon  incision  of  the  pericardium  in  a  čase  of  suppurative 
pericarditis. 

Heitler  and  D' Agata  found  in  their  experiments  that  preliminarj  cocainiza- 
tion  of  the  parietal  layer  of  the  pericardium  prevented  the  occurrence  of  irregu- 
larity  of  the  heart  and  the  lowering  of  the  blood-pressure.  Heitler  recom- 
mended  that  before  an  incision  is  made  in  the  pericardiimi,  it  should  bo  anes- 
thetized  by  means  of  a  10  per  cent.  solution  of  cooain  applied  to  its  surface. 
Presumably  novocain  by  injection  could  be  substituted  to  advantage  in  man. 

The  2  methods  most  appropriate  for  drainage  in  suppurative  pericarditis 
will  be  described  in  detail. 

1.  Resection  of  the  sixth  costal  cartilage  (Kocher). 

2.  Resection  of  the  seventh,  orsixth  and  seventh  costal  cartilages  (Rehn). 

BESECTION  OF  8IXTH  CARTILAGE. — This  method  affords  adequate  drain- 
age at  a  dependent  part  of  the  sac,  is  simple  and  quick  of  execution,  may  be  per- 
formed  readi]y  under  local  anesthesia,  and  the  exposure  may  be  extended  easily 
in  any  direction.    It  appears  to  me  the  best  method  for  general  use. 

With  the  patient  in  a  semirecumbent  position,  an  incision  is  made  in  the 
course  of  the  8ixth  cartilage  and  rib,  passing  from  the  midline  obliquely  out- 
ward.  The  perichondrimn  is  incised  in  the  direction  of  the  wound  and  sep- 
arated.  The  cartilage  is  then  severed  close  to  the  stemum  and  lifted,  the 
perichondrium  being  separated  from  its  posterior  surface.  The  cartilage  is 
broken  at  its  junction  with  the  rib  and  removed.  The  intemal  mammarj 
arterv  should  be  divided  between  ligaturcs  when  exposed.  The  triangularis 
sterni  is  then  split.  An  effort  should  be  made  to  identify  the  anterior  edge 
of  the  underlying  pleura,  which  should  be  pushed  outward.  The  pericardiiun 
is  thus  exposed.  It  should  be  grasped  and  lifted  with  two  pairs  of  toothed  for- 
ceps  and  incised.  (The  importance  of  anesthetizing  the  pericardium  has 
been  emphasized  above.)  The  pericardial  incision  is  extended  with  blunt- 
pointed  scissors.  The  pus  should  be  allowed  to  escape  slowly.  A  fingor  is 
then  introduced  to  break  up  adhesions  and  to  evacuate  walled-off  accuraula- 
tions  of  pus.  Should  the  access  be  too  small  to  allow  separation  of  adhesions  or 
for  adequate  drainage,  the  opening  raay  be  enlarged  in  an  appropriate  direction 
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by  resection  of  part  of  the  atemum,  eicciflion  of  part  of  the  siitli  rib,  or  removal 
of  the  fifth  or  the  seventh  costal  cartilages.  Kesidual  fluid  ahould  be  removed 
by  aspiration,  as  in  abdominal  operationa,  and  aponging  or  wiping  of  the  serous 
surfaces  should  be  reduced  to  a  minimum.  Clots  of  fibrin  should  be  extracted 
with  forcepB.  Itrigation  with  sterile  salt  solution  haa  been  used  for  the  re- 
moval of  dota  of  fibrin,  but  ia  not  to  be  recommended.  The  uae  of  antiaeptic 
fluida  19  coDtra-indicated.  In  cloaing  the  wound  it  ia  advisable,  e3pecia]ly  if 
the  pericardium  is  conaiderablj  separatcd  from  the  stemum,  to  suture  it  to  the 
skin.  This  not  only  facilitates 
drainage  but  "diminishes  the  riak 
of  contamination  of  the  anterior 
mediastinum"  (Eliot). 

Drainage  ia  favored  by  the 
movementa  of  the  heart  which,  in 
the  abacnce  of  a  d  besi  ona,  tend  to 
force  out  any  accumulated  pua 
(Eliot).  The  kind  of  drain  whieh 
should  be  used  is  a  detail  wbicb 
demands  some  discussioo.  The 
clioice  lies  betwcen  a  rubber  tube 
and  soft  drain.  Tubea  alTord  the 
most  aatiafactory  drainage  and 
may  be  sutured  to  the  soft  parta 
ao  that  they  are  not  readily  dia- 
placed.  But  if  the  tube  ahould  Fio-  0. — PBBicABnioioifT  or  Rbbn  (after  Kattner). 
come  into  contact  wttb  the  heart 

it  is  likely  to  interfere  ■with  the  cardiae  aetion,  as  occurred  in  a  caae  operated 
tipon  by  Rjedel,  Hehn  recommends  2  rubber  tubes,  1  passing  to  the  right  side 
and  1  to  tlie  left  to  drain  both  pockets.  Eliot,  Riedcl  and  others  favor  aoft 
drains.  A  general  rule  cannot  be  made;  the  mode  of  drainage  must  be  sucb 
as  to  fit  the  individual  ease. 

The  sitting  poaition  should  be  enforced  in  the  after-treatment  aa  most  favora- 
hle  for  drainage.  The  wound  heals,  as  a  rule,  vithout  a  persistent  sinus  and 
"after  liealing  ia  complete,  insufficient  or  irregular  heart  aetion  is  the  marked 
exception,  neither  is  there  any  indication  of  cardiae  diaplacement"  (Eliot). 


BE8ECTIO^f  OP  THE  SEVENTH,  OB  8IXTH  AND  SEVENTH  COSTAL  CAR- 
TILAGE8. — A  curved  inciaion  of  abont  O  cm.  ia  made  along  the  Iower  margin  of 
the  seventh  left  cartilage  to  the  base  of  the  ensiform  process.  across  which  the 
incision  ia  continiied  transveraelv.  The  incision  is  derpened  and  the  seventh 
coetal  cartilago  divide<!,  The  intcrnal  mammarv  artery  is  presen-ed.  Detach- 
ing  tlie  soft  parts,  the  fingcr  is  paased  under  the  stemiim,  betwcen  the  lower 
portiona  of  tlie  triangiilaris  atemi  mnscie  and  the  aternal  portiona  of  the  din- 
phragm.    A  useful  guide  is  afforded  by  tho  inferior  atemopericardial  Hgament. 


686        SURGERT    OF    THE    PERICARDIUM   AKD   HEART 

A  piece  of  the  sternum  and  the  seventh  costal  cartilage  are  reraoved,  followed 
by  resection  of  the  sixth  costal  cartilage,  if  necessarj.  The  pericardiura  is  read- 
ily  reached  without  opening  the  pleura.  The  more  distended  the  pericardinm, 
the  easier  the  operation.     (Deseription  after  Kiittner.) 

Besnita. — The  results  of  pericardiotomj  are  necessarilv  modified  by  the 
gravity  of  the  f undamental  disease,  but  striking  cures  have  followed  operation  in 
apparently  hopeless  cases  of  severe  infection.  The  operation  is,  therefore,  jus- 
tifiable  as  an  emergencv  procedure,  even  in  desperate  cases.  The  percentage  of 
recoveries,  as  calculated  from  reported  cases  by  Venus  (1908),  amounts  to  55 
per  cent.  Of  51  cases  of  pericardiotoniy  for  suppurative  pericarditis,  coUected 
by  Porter  (1900),  20  recovered  and  31  died,  a  mortaIity  of  60.5  per  cent. 

TUBEBCULOUS    PeRICAEDITIS 

Tuberculous  pericarditis  is  U8iially  associated  with  other  tuberculous  lesions, 
especially  in  the  hmgs,  pleura  or  mediastinal  lymph-node8.  There  is,  as  a  rule, 
considerable  thickening  of  both  layers  of  the  pericardinm.  In  early  stages  tu- 
bercles  are  found  beneath  the  surface,  fresh  exudate  of  fibrin  on  the  surface,  but 
little  or  no  fluid  in  the  sac.  Later  there  may  develop  an  estensive  serofibrinous, 
hemorrhagic  or  purulent  exudate. 

The  tuberculous  nature  of  the  process  is  suggested  by  evidence  of  tubercu- 
losis  el8ewhere,  by  bloody  fluid  on  paracentesis,  and  by  appropriate  tests  of  the 
fluid  aspirated. 

Operative  Procedures. — The  operative  procedures  which  may  be  considered 
are :  1.  Aspiration ;  2.  pericardiotomy  with  drainage ;  3.  pericardiotomy,  evae- 
uation  of  the  exudate  and  suture  of  the  wound  without  drainage.  The  choice 
must  depend  upon  the  character  and  extent  of  the  exudate,  severitv  of  the  8yinp- 
toms  and  condition  of  the  patient.  Moreover,  it  must  be  borne  in  mind  that 
drainage  will  lead  to  mixed  infection,  which  is  to  be  avoided,  if  possible,  as  in 
tuberculous  processes  el8ewhere.  As  a  rule,  purulent  exudates  are  treated  by 
pericardiotomy  and  drainage,  other  exudate8  by  paracentesis,  or,  if  this  is  un- 
successful,  by  reason  of  incomplete  evacuation  or  rapid  recurrence,  by  peri- 
cardiotomy  followed  by  evacuation  of  the  exudate  and  closure  of  the  wound 
without  drainage,  as  in  tuberculous  peritonitis. 

As  an  example  of  tuberculosis  of  the  pericardium  treated  by  incision  and 
drainage,  a  čase  reported  by  Gibson  may  be  cited.  The  patient  wa8  a  male 
negro,  aged  26.  For  2  months  he  had  suflFered  from  cough  with  slight  expec- 
toration ;  subsequently  dvspnea  developed,  so  marked  in  character  that  he  could 
not  lie  down.  The  heart  percussed  l^A  in.  to  the  right  of  the  sternum  and  O 
in.  to  the  left ;  the  sounds  were  of  poor  quality  and  indistinct.  The  pericardium 
was  aspirated  and  1 8  ounces  of  opaque,  yellowish  fluid  obtained.  Improvement 
in  the  patient's  condition  was  not  marked  and  pericardiotomy  wa8  performed. 
The  greatlv  distended  pericardium  was  opened  and  the  pus  evacuated.  It  was 
estimated  that  the  sac  contained  as  much  as  3  quarts.     The  pericardial  edges 
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were  sutured  to  the  soft  parts,  and  a  nibber  drainage  tube  was  passed  into  each 
lateral  cul-de-sac.  Subseguent  drainage  was  profuse.  The  result,  in  respect  to 
the  pericardial  lesion,  wa8  satisfactorj. 

Pericardioto]ny  withont  Drainage. — Jacob  has  recently  recommended  peri- 
cardiotomy  without  drainage  in  the  treatment  of  tuberculous  pericarditi&.  He 
reports  2  favorable  experienee8  in  cases  with  serous  exudate.  A  flap  with  ex- 
temal  base  is  employed.  The  cartilages  of  the  fifth  and  8ixth  ribs  are  resected 
in  their  entire  extent,  the  triangularis  stemi  muscle  detached,  the  intemal  mam- 
mary  vessels  drawn  aside  and  the  pericardimn  expo8ed.  Jacob  recommends 
removal  of  the  costal  cartilages  in  order  to  afford  a  safeguard  against  disturb- 
ances  due  to  subseguent  pericardial  adhesions.  This  is  practically  a  prophy- 
lactic  cardiolysi8.  After  the  exudate  has  been  evacuated,  the  wound  in  the 
pericardium  is  not  sutured,  thus  permitting  drainage  into  the  surrounding  tis- 
sue.    The  remainder  of  the  wound  is  carefully  closed  with  sutures. 

ADHEBENT  PEBIOABDIUM 

As  a  result  of  pericarditis,  the  pericardial  sac  may  become  obliterated  to  a 
variable  degree  by  the  welding  together  of  its  2  layers  through  more  or  less 
solid  adhesions.  Moreover,  as  a  result  of  mediastinitis  or  pleurisv,  firm  ad- 
hesions may  be  formed  between  the  pericardium  and  adjacent  structures. 
In  consequence  of  such  adhesions  the  heart  action  is  restricted.  TJnder  these 
conditions  the  neighboring  structures,  but  e8pecially  the  thoracic  wall,  oppose 
each  cardiac  contraction  and  the  heart  is  required  to  do  much  extra  work  in 
overcoming  this  resistance.  The  condition  is  characterized  clinically  by  a 
more  or  less  marked  systolic  retraction  of  the  chest  wall  overlying  the  heart, 
with  a  proportionate  diastolic  resiliency. 

Prophylaxis. — Although  various  procedures  have  been  suggested  to  limit  the 
production  of  adhesions,  no  efficient  method  has  been  demonstrated.  Rehn 
found  in  animal  experiments  that  the  introduction  of  iodipin  into  the  peri- 
cardium ser  ved  to  prevent  or  lessen  the  formation  of  intrapericardial  adhesions. 
Alexander  suggested  for  the  same  purpose  insufflation  of  atmospheric  air  or 
nitrogen  gas,  after  the  fluid  has  been  evacuated  by  puncture.  Wenckbach  like- 
wi8e  advocated  the  introduction  of  air  to  shorten  the  course  of  exudative  peri- 
carditis.    None  of  these  procedures  can  be  recommended. 

Cardioljsis  (Fericardioljsis;  Pericardial  Thoracolysi8). — Cardiolysis  or  exten- 
sive  resection  of  costal  segments  was  devised  by  Brauer  for  the  purpose  of  re- 
moving  the  ribs  which  imprison  the  heart  and  interf ere  with  the  cardiac  systole. 
The  rigid  bony  wall  of  the  thorax  is  thus  replaced  by  a  soft,  elastic  covering 
which  is  ea8ily  moved  by  the  heart  and  part  of  the  cardiac  power  which  previ- 
ou8ly  had  been  wasted  in  overcoming  the  resistance  of  the  thoracic  wall  is  con- 
served.  The  removal  of  the  bony  framework  of  the  chest  also  permits  the  heart 
to  drop  back  into  the  thorax,  thus  relaxing  the  lateral  or  posterior  adhesions 
which  may  be  present 
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TECHNIC  OP  CAEDIOLT8I8— BBAUBE'8  OPBEATION. — The  operetion  can  be 
perfonued  rapidly  even  under  local  anesthesia,  but  general  aaestheBia  ia  to  be 
preferred.  A  flap  is  formed  on  the  left  aide  over  tbe  fourth,  fifth  and  sirth  ribs, 
tbe  base  of  the  flap  lying  in  the  asillar^  line  and  the  free  edge  at  the  eternal 
margin.  The  soft  parts,  including  skin  and  muscle,  are  tumed  back,  fol]owed 
by  subperiofiteal  removal  of  the  espoaed  portions  of  the  fourth,  fifth  and  aixth 

riba   and   their   costal 
&-^^i?^^^Sf^  cartilages,  the  Interat 

boundar^  of  each  re- 
-  sected  segment  lying 
8hghtly  outBide  the 
nipple  line,  vhile  the 
meaial  boundary  is 
close  to  the  sternum 
Tbe  sternum  itself  is 
left  intact  The  pen 
osteum,  w  h  1  C  h  bas 
been  detarhod  b>  tbe 
incision  along  the  mid 
dle  of  the  nb,  is 
ablated  after  removal 
of  tbe  riba,  m  so  far  as 
thia  can  be  done  with 
out  endangering  the 
pleura  Removal  of 
the  whoIe  penostenm 
wa8  formerlj  consid 
ered  imperative  to  pre- 
vent  new  formation  of 
bone;  while  advantageoua,  it  is  not  eaay,  for  the  poaterior  costal  perioateum  is 
so  closely  connected  with  tbe  pleura  as  to  involve  the  risk  of  a  pleiiral  injurv. 
Moreover,  as  Koenig  emphaaizes,  there  ia  relativelj  little  tendency  to  new 
formation  of  bone  ia  theae  caaes.  After  careful  hemostasis,  a  drain  ia  iuaerted 
through  an  opening  at  the  baae  of  tbe  flap,  and  the  wound  is  closed  with  aiiturea. 
The  drain  may  be  removed  at  the  end  of  24  houra  (deacription  after  Kiittner). 
BESULT8. — Delageniere  bas  analvaed  38  reported  cases  of  cardiolyais.  One 
patient  died  aoon  after  the  operation,  6  were  not  improved,  and  in  31  the  re- 
Bulta  were  good.  In  some  of  tbe  pnbliahed  cases  improvement  wa8  extreinely 
marked.  Thus,  Kiittner  reporta  that  2  bedridden  patienta  were  restored  to 
their  full  working  capacity.  Kolb  points  out  that  the  operation  cannot  lead  to 
an  absolute  cure ;  that  the  myocarditi9  persiats  and  ia  of  the  greateet  importance 
in  the  ultimate  result.  Kolb  endorses  the  viow  of  Venua,  that  Brauer'a  oardi- 
oljais  ia  a  life-aaving  operation,  which  is  deatined  to  play  a  prominent  part  id 
the  treatment  of  cbronic  adhesive  mediaatinopericarditia. 


Fia  7 — BRAtrBRB  Cardioltbib  (Kftnr  KDttner) 
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Delorme  considers  that  Brauer'8  cardioljsis  is  beneficial  only  in  cases  pre- 
senting  adhesions  between  the  pericardium  and  the  anterior  thoracic  wall.  In 
the  absence  of  such  adhesions  and  the  presence  of  adhesions  between  the  2 
pericardial  layers,  that  is,  cardiopericardial  adhesions,  he  recommends  excision 
of  a  portion  of  the  anterior  wall  of  the  pericardium. 

Delagčnidre'8  Operation. — Delageniere  advocates  a  more  extensive  operation 
than  Brauer  so  as  to  liberate  the  entire  anterior  portion  of  the  pericardium.  He 
recommends  his  operation  especially  for  those  cases  in  which  valvular  lesions 
are  present. 

TECHNIC. — A  large  flap  is  cut  with  a  left  vertical  hinge.  The  incision 
begins  at  the  lower  border  of  the  chondrosternal  articulation  of  the  first  left  rib 
and  passes  obliquely  across  the  stemum  to  the  upper  border  of  the  second  right 
chondrosternal  articulation;  it  then  passes  downward  along  the  right  margin 
of  the  stemum,  describing  a  curve  with  concavity  inward,  and  terminates  2  cm. 
from  the  right  margin  of  the  stemum  at  a  point  on  a  level  with  the  base  of  the 
xyphoid  process.  The  incision  is  then  carried  horizontally  to  the  left,  passing 
across  the  base  of  the  xyphoid  process,  stopping  6  to  8  cm.  from  the  left  stemal 
margin.  The  soft  parts  are  detached  as  a  flap,  which  is  raised  and  turned  to 
the  left,  thus  expo8ing  the  entire  portion  of  the  bony  framework  of  the  thoracic 
wall  which  is  destined  for  removal.  Kesection  of  the  stemochondrocostal 
f ramework  is  made,  at  first  following  the  line  at  the  lower  cutaneous  incision, 
then  the  line  on  the  left  side,  then  the  upper  line,  and  finally  the  right  lateral 
line.  The  subjacent  parts  are  cautiously  detached,  guarding  against  injury  to 
the  intemal  mammary  artery.  The  skin  flap  is  replaced  and  sutured  without 
drainage.  The  violently  throbbing  heart  under  the  flap  necessitates  a  rather 
resistant  dressing  so  as  to  support  the  organ  and  allow  it  to  adapt  itself  to  its 
altered  conditions.  Delageniere  performed  this  operation  upon  a  woman  28 
year8  of  age  with  a  8atisfactory  outcome. 

WOX7NDS  OF   THE   PEBIOABDIUM 

Wounds  of  the  pericardium  are  usually,  although  not  invariably,  compli- 
cated  by  woimds  of  other  important  structures.  Complications  consist  chieflv 
of  injury  to  the  heart,  coronary  artery,  pleura,  lung,  the  large  vessels  of  the 
thorax  and  diaphragm. 

Isolated  injury  of  the  pericardium  has  been  observed  most  often  in  cases 
of  oblique  perforation  in  the  lower  half  of  the  sac.  Fischer  collected  51  cases 
of  isolated  injury  to  the  pericardium  through  štab,  incised  or  gunshot  wounds, 
or  as  the  result  of  indirect  violence  (Tillman).  According  to  the  statistics 
of  Loison  (1899),  the  proportion  of  pericardial  wounds,  without  heart  wound8, 
amounts  to  66  per  cent.  in  pin  or  needle  wound8;  11.1  per  cent.  in  štab 
wound8 ;  12.2  per  cent.  in  gunshot  wounds.  The  diagnosis  of  pericardial  injury 
is  positive  when  the  presence  of  blood  or  air  in  the  sac  (hemo-  or  pneumoperi- 
cardium)  can  be  demonstrated.    Clinically  a  wound  of  the  pericardium  cannot 
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be  differentiated  from  one  involving  the  heart.  The  outeome  of  these  casea  de- 
pends  largely  upon  the  associated  injuries  and  8ub8equent  complications.  The 
operative  treatment  is  discussed  under  wound8  of  the  heart. 

Hlnstrative  Cases. — ^An  illustrative  čase  wa8  reported  by  Lejare  (1909).  The 
patient,  a  woinan,  stabbed  herself  in  the  cardiac  region  with  a  dagger,  and  waa  ad- 
mitted  to  the  hospital  several  hours  after  the  injurj  with  the  8yniptom8  of  intra- 
thoraeic  hemorrhage.  The  wound  wa8  in  the  second  left  interco8tal  8pace.  The  thoraz 
wa8  opened  and  a  large  amount  of  blood  escaped  from  the  left  pleural  cavity.  A 
wound  in  the  middle  lobe  of  the  lung  wa8  closed  and  the  hemorrhage  8topped.  A  hole 
2  cm.  in  size  wa8  then  discovered  in  the  pericardium  from  which  blood  exuded.  The 
operator  incised  the  pericardium  and  evacuated  the  blood.  The  heart  wa8  found  to  be 
intact.  The  pericardium  and  pleura  were  sutured  with  catgut,  and  the  wound  in  the 
thorax  wa8  closed  without  drainage.  Healing  by  first  intention  followed,  and  the 
patient  made  a  perfect  recovery. 

A  cured  čase  of  štab  wound  of  the  pericardium  and  the  right  pleura  wa8  recently 
reported  by  Fowelin.  The  wound,  which  had  been  inflicted  by  the  patient  with  a  shoe- 
maker'8  knife  in  an  attempt  at  suicide,  lay  transYer8ely  in  the  uppermost  portion  of  the 
epigastric  angle  and  measured  about  4  cm.  Treatment  consisted  in  resection  of  a  por- 
tion of  the  stemum  and  the  cartilages  of  the  fifth,  si^th  and  seveuth  ribs,  followed 
by  accurate  suture  of  the  pleura  iond  the  i)ericardium. 

FOREIGN  BODIES  IN   THE  PEBIOABDIUM 

The  presence  of  a  foreign  body  in  the  pericardium  is  a  very  common  com- 
plication  of  pericardial  wounds  (1:5,  according  to  Salomoni),  and  even  more 
frequent  in  association  with  wonnd8  of  the  heart.  BuUets,  needles,  pins,  and 
fragmenta  of  weapons  are  the  foreign  bodies  iisuallj  found.  Zesas^  compilation 
of  cases  of  foreign  bodies  in  the  human  heart  (1910)  contains  19  observations 
conceming  the  pericardium. 

In  the  čase  of  a  small  body  such  as  a  bullet  there  is  the  po88ibility  of  it  be- 
coming  ency8ted  in  the  pericardial  sac,  sometimes  without  interfering  with  the 
general  health  of  the  patient.  But  coincidently  with  the  entrance  of  a  foreign 
body  infection  is  frequently  introduced  with  resulting  suppiirative  pericarditis. 
Plast ic  pericarditis  is  a  very  common  sequel  to  pericardial  wounds,  but  com- 
plete  adhesions  rarely  follow.  The  treatment  of  foreign  bodies  in  the  peri- 
cardium is  the  same  as  that  of  foreign  bodies  in  the  heart,  under  which  it  will 
be  discussed. 

niustrative  Cases. — In  Soverini^s  čase  a  needle  which  had  been  8wallowed  wa8 
found  in  the  pericardium  after  the  patient'8  death  two  day8  later;  the  right  ventride, 
two  branches  of  the  right  coronary  artery  and  two  veins  were  wounded. 

In  a  čase  quoted  by  Buist  the  gold  plate  of  an  artificial  dehture  with  2  teeth 
had  been  swallowed,  and  after  the  patient'8  death,  on  the  fifth  day,  the  pericardium  wa8 
found  to  bo  distended  with  pus;  the  teeth  were  imbedded  in  the  esophagus  and  had 
ulcerated  through  in  to  the  pericardium. 

In  a  čase  reported  by  Schwarzwald,  a  man,  43  year8  of  age,  died  8uddenly  and 
the.  eause  of  death  wa8  found  to  be  heraopericardium.     The  intrapericardial  hemor- 
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rhage  came  from  2  small  gaps  in  the  pulinonary  artery  and  2  slits  in  the  pericardium. 
The  wound8  were  explained  by  the  presence  of  several  steel  needles,  which  apparentlj 
had  entered  the  body  through  the  skin  at  distant  points. 

In  a  čase  whieh  wa8  presented  before  the  Madrid  Medico-Surgical  Society  by 
Hodriguez  y  Kodriguez,  the  foreign  body  in  the  pericardium  was  a  piece  of  glass, 
4  cm.  long  and  1  cm.  wide.  Its  extraction  wa8  followed  by  suture  of  the  pericardium 
and  recovery. 

In  a  čase  reported  by  Fink  a  bullet  had  penetrated  the  thoracic  wall  and  pierced 
the  left  ventricle;  it  wa8  found  lying  free  in  the  pericardium.  The  patient  died  the 
day  after  the  accident. 

In  (tallard's  čase,  quoted  by  Zesas,  a  needle  had  entered  the  thorax.  It  was  found 
projeeting  about  12  millimeters  into  the  pericardium  and  had  wounded  the  left  ven- 
tricle.   The  patient  died  one  month  later  from  coUapse. 

PEBIOABDIEOTOMT 


Animal  experiment8  were  recentlj  performed  by  Mazzone  (1912)  for  the 
purpose  of  demonstrating  whether  life  is  possible  after  total  or  partial  peri- 
cardiectomy,  such  as  may  be  required  in  the  extirpatioii  of  malignant  tumors  of 
the  thoracic  wall.  The  experiment8  were  7  in  number.  The  animals  survived 
extensive  as  well  as  partial  removal  of  the  pericardium.  Parlavecchio,  in 
dogs,  and  Amerio,  in  rabbits,  also  demonstrated  that  extensive  and  approxi- 
mately  total  extirpations  of  the  pericardium  are  consistent  with  life,  but  found 
that  the  operation  wa8  invariably  followed  by  hypertrophy  of  the  left  ventricle 
and  general  emaciation.  It  is  a  noteworthy  fact  that  the  extensive  extirpations, 
with  removal  of  the  entire  anterior  and  left  pericardial  wall,  are  more  readily 
tolerated  than  partial  exci8ions,  which  leave  troublesome  adhesions  between  the 
pericardium  and  the  heart.  After  extensive  extirpations,  the  pericardial  cav- 
ity  is  converted  into  an  appendage  of  the  left  pleural  cavity. 

Conceming  the  therapeutic  applicability  of  extirpation  of  the  pericardium, 
Parlavecchio  believes,  on  the  basis  of  his  successful  experiments  upon  dogs,  that 
this  procedure  may  enter  into  consideration  in  tumors  of  the  thorax  as  well  as 
in  certain  cases  of  chronic  suppurative  pericarditis.  The  literature  contains  a 
series  of  observations  on  congenital  defects  of  the  pericardium  which  illustrate 
the  compatibility  of  life  with  the  absence  of  this  structure. 

In  regard  to  the  technic  of  pericardiectomy  in  the  human  subject,  Mazzone 
states  that  the  expo8ure  of  the  cardiac  region  should  be  free  and  no  attempt 
should  be  made  to  avoid  opening  the  left  pleural  cavity.  It  is  probably  bet- 
ter  to  sacrifice  the  left  phrenic  nerve  than  to  detach  it  from  the  pericardium 
or  to  attempt  the  preservation  of  the  vertical  strip  of  pericardium  in  relation 
with  which  the  nerve  lies. 

The  covering  of  large  defects  in  the  pericardium  by  means  of  flaps  taken 
from  the  fascia  lata  was  recently  suggested  by  Henschen  on  the  basis  of  animal 
experiment8. 
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0PERATI0N8  UPON  THE  HEABT 

WOUNDS  OF  THE   HEABT 

Woimd8  of  the  heart  are  caused  most  f requeiitly  by  štab  wounds  aud  gun- 
shot  wound8.  The  heart  wall  may  be  injured  in  part  or  the  whole  of  its  thick- 
ness.  Associated  lesions  are  freguentlj  present,  especially  wounds  of  the 
pleura,  lung,  coronary  artery  and  intemal  mammary  artery;  less  often  the 
diaphragm,  peritoneal  cavity,  abdominal  viscera  and  niediastinal  structures  are 
involved.  The  pericardium  is  almost  of  nece88ity  opened,  though  in  rarc  cases 
it  is  said  to  have  been  pushed  inward  but  not  penetrated  by  the  weapon  causing 
the  woiind  of  the  heart. 

Hemorrhage  f  rom  a  heart  wound  is  ahnost  always  f ree,  but  varies  with  the 
size  and  obliquity  of  the  wound,  the  degree  of  penetration,  and  the  part  of  the 
heart  injured ;  thus,  a  wound  of  the  thick  walled  left  ventricle  bleeds  relatively 
less  than  one  of  the  right  ventricle  or  auricles.  The  blood  niay  accumulate  in 
and  distend  the  pericardial  sac  (hemopericardium)  or  it  niay  enter  the  pleural 
cavity  if  the  pericardial  wound  is  such  as  to  afford  free  communication  be- 
tween  the  2  cavities.  When  the  blood  accumulates  within  the  pericardial  sac,  in- 
trapericardial  tension  occurs  and  as  a  result  the  heart  action  becomes  impeded. 
This  is  known  as  heart  tamponada  The  degree  of  the  cardiac  disturbance  is 
dependent  upon  the  amount  and  rapiditv  of  the  hemorrhage.  The  intraperi- 
cardial  tension  affects  primarily  the  thin-walled  auricles  and  unresisting  veins, 
with  the  result  that  the  flow  of  blood  is  retarded ;  secondarily  it  influences  the 
ventricular  contractions,  which  are  impeded  and  ultimately  arrested. 

The  symptoms  of  a  wound  of  the  heart  are  dependent  upon  shock,  hemor- 
rhage and  associated  lesions.  Shock  is  usually  marked.  Hemorrhage  mav 
cause:  1.  Hemothorax,  with  symptom8  of  intemal  hemorrhage  and  signs  of 
fluid  in  the  pleural  cavity, 

2.  Hemopericardium,  with  the  objective  signs  of  dilatation  of  the  peri- 
cardial sac  and  more  or  less  marked  symptoms  of  heart  tamponade,  which  is 
evidenced  by  dyspnea,  cyanosis,  small,  weak  and  irregular,  or  even  imperceptible 
pulse,  enlargement  of  the  cardiac  dulness  and  distant  feeble  heart  sounds. 

Indications  for  Operative  Interference  in  Heart  WoTmd8.^ — The  rationality 
of  immediate  surgical  treatment  for  wounds  of  the  heart  has  been  thoroughlj 
established  by  15  years  of  relatively  good  and  constantly  improving  results. 
Even  in  suspected  wounds  of  the  heart,  when  the  diagnosis  is  probable  but  not 
positive,  exploratory  operation  is  an  approved  procedure,  as  has  been  empha* 
sized  by  E.  Hesse,  Foederl,  and  others,  for  the  following  reasons :  First,  there 
is  no  typical  clinical  picture  whereby  a  wounded  heart  can  always  be  diagnosed, 

*Through  the  courtesj  of  the  publishers  of  the  Annala  of  Surgery  much  of  the  discus- 
sion  of  the  technic  of  heart  suture  is  reprodueed  from  an  article  by  the  writer  which  ap- 
peared  in  that  journal. 
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especiallj  in  the  first  few  hours  after  injiiry.  The  classical  syiidrome,  "heart 
tamponade,"  due  to  intrapericardial  pressure,  is  more  often  absent  than  pres- 
ent  (Borchardt)  ;  phjsical  signs  in  the  cardiac  r^on,  siich  as  abnormal  sounds 
and  increased  dulness,  are  frequently  inconclusive ;  the  position  and  direction 
of  the  siirface  wound  are  not  alway8  convinciug;  while  the  suggestive  8ymptoms 
of  internal  hemorrhage,  hemothorax  or  hemopnenmothorax  mav  originate  en- 
tirelj  in  thoracic  lesions  other  than  a  heart  injiiry.  Evidence  of  the  uncertaintv 
of  the  diagnosis  is  gained  by  an  analysis  of  21  cases  which  were  the  basis  of  E. 
Hesse^s  report;  heart  tamponade  was  absent  in  13;  in  only  11  of  the  21  cases 
was  the  diagnosis  certain,  whereas  in  4  it  was  probable  and  in  6  doubtful  on 
account  of  the  absence  of  ali  reliable  signs.  Second,  it  has  been  shown  by  sta- 
tistics  that  the  prognosis,  by  reason  of  hemorrhage  and  shock,  becomes  pro- 
gres8ively  worse  as  the  interval  between  the  trauma  and  the  operation  length- 
ens.  Therefore,  although  delay  in  some  cases  will  render  the  diagnosis  certain, 
postponement  of  operation  nntil  dangerons  symptoms  make  their  appearance  is 
not  to  be  recoramended.  Third,  the  iraraediate  resnlts  of  non-operative  treat- 
ment  are  very  poor  as  compared  with  those  obtained  by  operation  (E.  Hesse). 
Moreover,  although  some  heart  wounds  heal  witho\it  snrgical  intervention,  there 
is  always  danger  of  secondary  hemorrhage  from  an  nnsutured  wonnd,  and  the 
8pontaneously  healed  heart  wound  (even  a  non-perforating  wound)  leaves  a 
weak  scar  whicli  may  nipture  or  become  the  site  of  an  aneurysm  (Rehn). 
Loison,  as  early  as  1899,  collected  9  such  cases. 

SUMMART  OF  INDICATI0N8. — The  diagnosis  of  heart  wound8  is  frequently 
uncertain,  especially  soon  after  the  injiiry ;  the  prognosis  becomes  progressively 
poorer  with  delay ;  the  immediate  and  late  results  of  operativo  treatment  have 
been  much  better  than  the  results  of  non-operative  treatment  Immediate  ex- 
ploration  is  therefore  indicated  even  when  the  diagnosis  is  in  doubt  and  a 
heart  wound  is  probable  but  not  positive. 

Technic  of  Operation. — PREPARATION. — Careful  prcparation  of  the  oper- 
ative  field  is  essential,  since  manv  cases  which  have  survived  shock  and  hemor- 
rhage have  died  later  as  the  result  of  infection.  The  iodin  method  is  the  most 
reliable  and  the  quickest  method  of  preparation.  The  operative  field,  including 
the  wound,  is  painted  with  7  pcr  cent.  tincture  of  iodin,  which  is  allowed  to  dry. 
Everytliing  necessary  for  the  operation  should  be  in  readiness  before  it  is  begun. 
The  ordinarv'  dissecting  and  bone  instruments,  curved  intestinal  needles 
threaded  with  fine  silk,  appropriate  needlo  holder,  rib  retractors,  sterile  vaselin 
and  an  infusion  apparatus  are  the  essentials. 

ANESTIIESIA. — Experienco  indicates  that  anesthesia  should  consist  in  the 
sparing  administration  of  a  general  anesthetic,  preferablv  ether,  when  the  pa- 
tient  shows  siirns  of  sonsibilitv. 

DIFFERENTIAL   PRESSURE.— The  iiidications  for  differential  pressure  are 

80  striking  as  to  induce  its  emplovmcnt.     Sinec  tho  dovelopnient  of  the  ifeltzer- 

Auer  method  it  has  boromo  possiblc  for  evorv  hospital  to  bc  provided  with 

facilitics  for  its  usc.     Thoreforo,  the  applirabilitv  of  difforontial  pressure  in 
39  B 
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operations  for  woiinds  of  the  heart  will  doubtless  be  thoroughly  tested  in 
the  iminediate  fiiture;  consequeiitly,  this  detail  deserves  careful  oonsidera- 
tion. 

A  majoritj  of  the  cases  of  heart  wound8  are  complicated  by  opening  of  the 
pleura  (Borchardt) ;  Sauerbruch  puts  the  figure  at  80  per  cent.  Even  if  not 
opened  by  the  original  wound,  experience  8how8  that  the  pleura  is  usuallv  toni 
during  the  course  of  the  operation.  Pneumothorax  with  collapse  of  the  lung  is, 
therefore,  likelj  to  oecur  in  every  čase.  But  the  immediate  dangers  due  to 
pneumothorax  can  be  eliminated  and  the  late  dangers  minimized  by  the  use  of 
differential  pressure.  Therefore,  differential  pressure  permits  a  disregard  of  the 
pleura,  and,  consequently,  expedites  the  operation  by  allowing  a  free  traus- 
pleural  exposure ;  moreover,  it  greatly  diminishes  the  tendency  to  postoperative 
pleural  infection,  by  allowmg  dilatation  of  the  lung  and  consequent  absenee  of 
pneumothorax  following  the  operation  (Sauerbruch).  Other  less  important  ad- 
vantages  of  differential  pressure  are  that  it  increases  the  oxygenation  of  the 
blood,  renders  the  technic  of  the  heart  suture  easier  in  that  it  lifts  the  heart  and 
renders  it  more  accessible,  at  the  same  time  removing  the  annoying  re8piratory 
movements,  and,  finally,  assists  in  the  discovery  of  a  wound  of  the  lung  so  that 
it  mav  be  sutured  (Sauerbruch  and  Haecker). 

There  are  some  considerations  which  indicate  great  čare  in  the  amoiint  of 
pressure  used  during  the  first  stages  of  the  operation.  Sauerbruch  and  Haecker 
found  in  animal  experiments  that  at  first  a  pneumothorax  leads  to  a  diminution 
of  heart  activity  and  lessens  the  bleeding  f rom  the  heart.  On  the  basis  of  these 
findings,  Matas  discourages  the  use  of  differential  pressure  until  the  heart  has 
been  sutured,  because  he  considers  that  a  collapsed  hmg  may  be  an  advantage 
by  diminishing  the  bleeding  frora  the  heart  wound.  But  Sauerbruch  and 
Haecker  state  that  in  their  experiments  continuation  of  the  collapsed  lung  led 
to  such  depression  of  the  heart  as  to  render  it  necessary  to  dilate  the  lung  in 
order  to  save  the  animal,  and  Sauerbruch  believes  that  low  pressure  does  not 
increase  the  bleeding.  Therefore,  although  Matas's  warning  should  be  borne 
in  mind,  it  seems  probable  that  differential  pressure,  in  view  of  its  marked  in- 
dications,  may  be  used  throughout  with  advantage,  danger  from  increased 
hemorrhage  being  averted  by  a  rapid  exposure  and  rapid  control  of  hemorrhage, 
pressure  being  reduced  to  a  minimum  until  bleeding  has  been  controUed.  Pos- 
sibly  insufflation  of  oxygen  will  prove  an  advantage  in  this  connection,  since  it 
can  be  used  under  much  lower  pressure  than  is  necessary  to  give  the  same  ef- 
fects  with  air  (Volhard,  Tiegel).  In  operations  for  heart  wound8  differential 
pressure  has  been  emploved  in  one  čase  by  Friedrich  and  in  4  cases  reported  by 
Ranzi.  As  a  result  of  his  experiences,  Ranzi  expresse8  himself  very  po8itively 
in  favor  of  its  use. 

EXPOSURE  OF  THE  HEART. — The  question  of  exposure  of  the  heart  is 
greatly  simplified  if  it  is  recognized  that  an  extrapleural  cardiorrhaphy  is  rarelv 
possible,  and  if  dependence  is  placed  upon  differential  pressure  for  controlling 
the  dangers  of  pneumothorax.    The  principles  of  exposure  by  which  almost  ali 
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indicationij  caii  be  met  most  8atisfactorily  are  the  intercostal  iiicision,  the  oateo- 
plastic  flap,  and  the  estrapleiiral  exp]oratory  pericardiotomy. 

The  intercostal  inciaion  (Fig.  8),  as  Wilra3  states,  afTords  free  expo3\ire  of 


the  lieart,  can  be  applied  much  more  quickly  than  a  flap  operation,  and  causes 
lesa  hemonhage,  whilc  the  resiilting  pneumothorax  cannot  bo  urgcd  against  the 
niethod  since  it  is  rarelv  possible  to  avoid  its  occnrrence  by  othcr  procedureB. 
The  intercostal  ineision  ahould  be  eleoted  when  differ- 
ential  pressnre  is  used,  whcn  piieimiothorax  is  alreadv 
preselit,  or  when  the  coiidition  of  the  patient  make.s 
speed  of  primarv  importance,  A  loiig  intcrcoatal  in- 
eision placed  in  the  fourth  space  gives  the  best  ex- 
posure,  akhongh  other  spaces  may  be  used.  The 
proper  application  of  this  ineision  necGssitntea  open- 
ing  the  pleura  freelv;  foreible  retraction  then  gives 
considerable  exposure.  As  in  aH  methods,  the  intemal 
iiiamniary  mnst  be  ligatcd  ahove  and  beIow  when  ex- 
posed.  The  pericardiiini  is  opencd  in  the  same  direc- 
tion  as  the  skin  ineision;  if  more  space  it  dcsired,  it 
niay  be  obtained  by  entting  away  part  of  the  sternum  f,o.  9,  _  rbtiuctor 
and  by  aection,  ncar  the  stornnm,  of  adjacent  carti- 
lages,  with  or  withont  ineision  of  the  siift  parts  iip- 
ward  or  dowuward.     The  niethod  of  chisnre  is  aliovn  in  Figure  10. 

Although  the  preservation  of  the  picnra  is  a  distinct  advantage,  it  shonkl  be 
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or  TKE  iNTEBcosTtL  IncialoN  (bauerbnich 
and  SchuiDBchi^r)  A  R  bs  B  inMrcostal  miu- 
cle    C   musclcs  of  thor&i 


aimed  at  oiily  in  eclected  cases,  since  tbe  eifort  delay8  the  operation  and  usuallv 

fails.    The  circumstances  which  warrant  an  effort  toward  an  extrapleural  opera- 
tion are:    differential  pressure  not  available,  pneuniothorax  not  present,  no 

wound  of  the  pleura  such  as  wouId  render  the  effort  useless,  and  relatively  good 

condition  of  the  patient,  for  when  the  condition  is  grave  it  ia  important  to  adopt 
the  aimplest  and  qiiickest  method  and 
to  lose  no  tirne  in  attempts  at  elab- 
orate ettrapleural  procednres. 

Certain  flap  methode  afford  good 
expo8UTe  and  offer  the  best  prospects 
of  preserving  the  pleura  intact,  when 
Bucb  an  effort  appears  indicated.  A 
flap  with  lateral  base  bas  proved  the 
most  satisfactorv  both  in  operations 
and  experiraentally  on  the  cadaver. 
A  flap  as  planned  by  Kocher  (Figa. 
11  12)  gives  admirable  expo3wre. 
An  inciBion  of  about  10  cm.  is  inade 
from  the  middle  of  the  sternum  aloog 
the  3ixth  left  coetal  cartilage,  which 
13  carefully  resected  after  separating 

the  perichondrium ;  the  pleura  is  csposed  and  stripped  outvvard.   From  the  inner 

end  of  the  incision  a  vertical  incision  is  carried  upward  on  the  sternum  as  far  as 

is  indicated,  even  to  the  third  rib;  a  third  incision  of  aboiit  8  cm.  is  carried 

horizoiitally   oiitward.      A  flap   of  the 

fiftb,   fonrth,   and,   if  necessary,  third 

cartiiages   is  lifted,   the   pleura   being 

separated  and   if  possible  left  untom, 

The  cartiiages  are  broken  readilv  at  the 

costochondral  jnnetion.    In  the  event  of 

a    small    wonnd    being    made    in    the 

pleura,  an  effort  ahouid  be  made  to  limit 

the  entrance  of  air  into  the  cavity  by 

proteeting  the  hole  with  gnuze,      The 

pleura  is  thcn  carefully  stripped  out- 

ward   to   cxpose   a   greater   surface  of 

pericardium.     The  heart  is  exposed  by 

making    a    triangular    or    rectangular 

pericardial  flap.     This  method  not  only 

affords  a  good  expo8ure,  but  aiso  per- 

mits  satisfaetorj  priniarj  or  8econdary 

drainage  in  a  depeudent  part  of  the  pericardium  and  the  part  uncovered  by 

pleura.     Vet  for  some  cases  it  would  carry  the  exposure  imnece9sarily  Iow. 

Therefore,  in  high  vounds  a  simpler  and  more  suitable  procedure  may  be  used 


Pio.  11. — ExpoBOHE  or  THE  Hkart  (Koclier). 
EicisioD  of  6th  cutilaee.  Oiteoplkstio  B*p 
of  4th  and  Sth  csrtilasea. 
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by  omitting  resectioa  of  the  sixtb  cartilage  and  forming  a  flap  {Fig.  13), 
appropriate]y  placed  with  pedicle  outward,  of  2  or  3  cartilagee,  espeeiall/ 
the  foiirth,  fifth,  and  third,  Additional  epace  in  tbe  direction  needed  raay 
be  obtained  by  cutting  away  part  o£  the  stemuni  and  by  seetion  or  resection  of 
adjacent  eartilagea. 

In  certain  doubtful  casea  tbe  primary  incision  may  be  deaigned  for  explora- 
tion.  The  original  wound,  if  situated  in  the  precordial  region,  niay  then  be  &x.- 
tended  and  deepened  layer  by  layer,  tbe  edges  of  the  original  wound  being  ex- 
eised.    If  it  appears  , 

iiidicated,    the    in-  / 

cision  inay  be  util- 
ized  for  carrying 
out  one  of  tbe 
methods  of  expo- 
311  re  already  men- 
tioned  or  for  an 
nppropriate  atypical 
exposnre.  If  the 
original  wound  is 
not  in  the  precor- 
dial region,  in  the 
abaence  of  differen- 
tial  presBure,  an  ex- 
trapleiiral  explora- 
tory  pericardiotomy 
mav  bo  nsed  advan- 
tageouslv.  For  tbia 
tbe  choice  lies  be- 
tween  resection  of 
tbe   sixth    cartilage 

(Kocber)  and  pericardiototny  in  the  costojtiphoid  angle  (Kehn),  Reaection  of 
tbe  sixth  cartilage  ia  to  be  recommended.  The  technical  detaila  of  these  pro- 
cedures  have  been  described  in  the  aection  on  Pericardiotomy.  By  either  of 
theae  methods  tbe  pericardium  can  be  eKposed  quiekly,  under  local  aneathesia 
if  iieces8ary.  If  the  pericardium  is  found  to  contain  blood,  the  heart  may  be 
freelv  exposed  by  an  oateoplastic  flap, 

For  woimds  involving  the  right  region  of  the  heart  Konig  suggests  as  the 
bcst  procedure  that  of  Marion,  witb  the  modifications  of  Wehr  and  Lorenz 
(Fig.  14).  In  tho  rare  condition  of  a  woiind  of  the  right  sido  of  tbe  tborax  with 
right  pneuniothorax,  the  exposiirc  of  the  heart  should  be  planned  to  avoid  opeu- 
ing  tbe  left  pleiira,  especially  when  differential  pressure  is  not  used.  In 
Marion'8  method  the  left  pleura  is  likelv  to  bo  opened ;  therefore,  if  right 
pneumotborax  is  present,  thia  proceduro  should  not  be  considcred  in  tbe  ab- 
aence of  differential  pressure.      If  differential   prcssure   is   not  available,   a 
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modification  of  the  procedure  au^eated  by  Rehii,  whicli  is  deacribed  below, 

abould  prove  appropriate.    A  stemocostal  flap  witli  base  to  the  right  should  b^ 

emploved,  wlth  secondarj  removal  or  retraction  of  the  sternura  and  cartilage. 
on  tbe  left  of  tbe  incisioa  to  aiich  aii 
exteiit  aa  iB  iiecessarj  for  the  proper 
expo8iire  of  the  heart. 

Rehn  bas  recently  recommended  a 
method,  referred  to  above,  for  expositig 
tbe  heart  without  openiiig  tbe  pleura. 
An  i  ne  i  s  ion  is  made  a  Ion  g  the  left 
costal  arch  and  another  from  the  inner 
end  of  thia  iipvvard  over  tbe  iniddle  of 
the  sternum.  The  pleura  is  puahed 
outward  on  each  side  by  a  finger  in- 
eerted  under  the  sternum.  The  sternum 
ie  tben  spHt  obliquely  upward  to  its  left 
margin  in  the  region  of  the  third  costal 
cartilage.  The  flap  is  forcibly  drawn 
to  tbe  left,  following  diviaion  of  the 
costal  cartilages,  if  neeessary,  and 
tranaverse  ineision  of  tbe  soft  parts  over 

the  third  iutercostal  space.     An  oateoplaatic  flap  including  part  of  the  sternum 

is  thus  formed.     Rebn  also  suggesta  a  more  elaborate  procedure   (Fig.  15), 

namelj,  bilateral  inciaiona  along  the  costal  arch  witb  median  ineision  upward 

over  the  sternum;  the  sternum  is  bi- 

eccted  to  the  level  of  the  third  costal 

cartilage  and  there  divided  transverae- 

ly;  bilateral  oateoplaatic  flaps  are  thua 

formed.     Tbe  originator  of  the  method 

claims  for  it   greater  security  againat 

injurj  to  the  pleura,  biit,  aa  we  bave 

omphaaized  previouslv,  the  employment 

of   differential   pressure   makea   it   un- 

neeessary  to  use  auch  elaborate  methoda. 
LOCATION    OF    THE    WOUND. — Af- 

ter  exposure  of  the  heart,  if  any  diffi- 

culty    is   eneonntered    in   locating   the 

wound,  the  indpx  and  middio  fingers  of 

the  left  hand  mav  be  inserted  posterior 

to  the  heart,  the  tbiimb  being  placed  on 

its  anterior  aurfaee,  and  it  mav  then  be 

lifted,  tumed,  or  drawn  downward  for  inapection  (Fig.  8)    (Rebn).     But  if 

bemorrhage  ia  excessive,  the  method  siigfiested  by  Sauerbrucb  and  Ilaecker 

(Figs.  16,  17)  may  be  U9e<l  advantageoualy.     In  tbis  method  the  left  hand  is 


Fia.  M.^Ekpobdbb  or  the  Hbapt  bt  Obtbo- 
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iaserted  so  that  the  right  aiiricle  with  its  enteriag  veBsels  liea  between  the  tbird 
and  fourtb  fingers,  wliile  tbe  thiimb  and  index  tiager  grasp  the  lower  portion 
of  the  heart  and  luxate  it  upward ;  thia,  they  8ay,  servea  to  bend  the  vessela  and 
control  bleeding,  while  at  tbe  same  tirne  the  heart  vvound  ia  rendered  accesaible. 
Rehn  suggei^ts  eontrolling  hemorrhage  by  conipressing  the  inferior  and  even 
the  superioi'  vena  cava  witb  tbe  fingers  of  tbe  left  band. 

HBAET  8UTUBE. — For  siitiiring  the  heart,  both  chromicized  catgiit  and  silk 
have  been  used.  But  the  interrupted  ailk  autnre,  vreli  vaaelined,  baa  mucb  to 
commend  it,  in  tbat  it  ofiers  a  finer  material,  wbich  oauses  the  minimum  of 


Fia.   16, — ExTnAPi.BDRUi  Eiposubb  c 


>  Rehn  (Hnudbucb  dar  Praktiachen 


trauma,  is  veli  tolerated,  allow8  the  knota  to  be  ticd  more  aecnrelv,  and  is  not 
looeened  by  8nbsequent  eoftening  of  the  auturc  material  at  the  knots.  In  a  čase 
of  wound  of  the  left  ventricle  reported  by  Scboenborn  catgiit  autures  were  used 
and  were  found  at  autop9y,  a  few  hours  lator,  ao  looae  tbat  they  probably  would 
have  given  way. 

After  the  eontrolling  stitch  haa  been  placed,  it  should  not  be  difficult  in 
most  casea  to  inaert  the  remaining  atitcbes.  In  my  čase  tbis  waa  done  qmto 
ea9ily  by  having  the  assistant  draw  on  tbe  first  stitch  with  one  hand  and  control 
the  bleeding  by  pressnre  with  a  finger  of  the  otlicr  band ;  for  eacb  BubBeqiient 
stitch  tbis  finger  wa3  momentarilv  liftcd.  It  wa3  fonnd  imposaible  to  ditferen- 
tiate  bctvveen  8y8to]e  and  diastole  in  tying  the  snturea,  and  čase  reports  Bhow 
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thiB  to  be  a  conunon  experience.  The  suture  should  not  penetrate  the  heart 
wh11,  yet  reports  indicate  that  in  tbin-^valled  portiona  of  the  heart  it  is  impos- 
sible  to  dctermine  accuratelj  the  depth  of  a  suture.  Occasionally,  as  in  case-^i 
reported  by  Neumann  and  E.  Hesse,  cardiorrhaphy  is  uneuccessful  on  account 
of  friabilitj  of  the  heart  muscle  and  persietent  cutting  through  of  the  BUtures. 
In  euch  an  event  the  latter  recommends  eardiopericardioplasty. 

For  cessation  of  the  heart 
action  during  operation,  gen- 
tle  maBsage  is  indicated.  Tn- 
jeotiona  of  salt  aolution  into 
the  cavity  of  the  left  ventricle 
(Giitig)  and  camphor  (F. 
Hesse)  or  adrenalin  (Leich- 
ner)  into  the  waH  of  the  ven- 
tricle have  been  tried  b  u  t 
without  encouraging  results. 

After  the  heart  bas  been 
repaired,  a  saline  infuaion 
Bhould  be  begun  and  the  lung 
should  be  inapccted  when  an 
injury  aeeniB  probable,  be- 
cause  a  neglected  pulniouBry 
injiiry  niay  lead  to  a  fatal  out- 
come.  Death  in  one  of  Hein- 
ricbsen'e  cases  waB  due  to  a 
simultaneous  injury  of  t  b  e 
lung  which  had  been  over- 
looked.  The  importance  of 
tbis  step  is  further  empha- 
Bized  by  statistics,  which  indicate  that  the  lung  ia  injured  in  a  large  proportiun 
of  the  caaes;  in  13  per  cent.  of  štab  woUHds,  aceording  to  Loison. 

PERICABDIAL  SUTURE— The  closiire  of  the  pericardial  aac  sbouid  be  made 
with  internipted  catj^iit  sutures,  becaiise  tension  between  the  edges  of  the  wound 
may  occnr  uot  only  at  the  tirne  of  the  openition  but  later  as  a  result  of  disteii- 
tion  of  the  eac  with  Berum ;  distribution  of  the  atrain  among  a  number  of 
stitches  rendera  the  aiiture  more  secure. 

DRAINAGE. — The  question  of  drainagc  is  important,  since  a  large  proportion 
of  cases  are  lost  as  a  resiilt  of  infection  of  the  pericardial  or  pleural  cavities.  Tt 
is  fair  to  assume  that  faulty  judgment  in  the  niatter  of  drainage  is  often  re- 
sponsibla 

There  are  strong  arguments  for  and  against  pericardial  drainage,  ■whieh  mav 
be  briefly  considercd:  It  is  probable  that  a  conslderable  postoperative  exuda- 
tion  of  serum  is  not  inffcc[uent  after  operations  on  the  heart,  as  is  evidencod  by 
the  cases  of  Ifagenau  and  Torre,  which  were  not  drained,  and  iny  čase,  in 


Fio.  17. 
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which  no  drain  entered  the  pericardial  sac  Should  this  serum  be  confined 
within  the  pericardial  sac,  the  heart  action  inay  be  impaired,  as  in  the  cases  of 
Pronst  and  Magenau,  in  which  the  heart  action  improved  after  liberating  the 
fluid ;  should  it  accumulate  in  the  soft  parts  outside  of  the  pericardial  sac,  it 
would  favor  extensive  suppuration.  Hence  an  exit  for  this  fluid  would  prove 
an  advantaga  If  infection  has  been  introduced  by  the  original  wound  or  during 
the  operation,  drainage  will  obviously  be  an  advantage.  If  čare  is  taken  in  the 
dressings,  8ub8equent  infection  should  not  occur,  since  the  discharge,  although 
f ree,  persists  as  a  rule  for  only  a  few  days.  While  dangerous  accumulation  of 
serum  may  be  removed  by  pimcture  and  aspiration,  the  procedure  is  not  without 
danger,  and  the  indications  are  not  clear  until  serious  symptoms  have  devel- 
oped. 

On  the  other  hand,  the  irritation  of  a  drain  projecting  into  the  sac  might 
reasonably  be  supposed  to  favor  exce8sive  exudation,  as  occurred  in  the  cases  of 
Schoenmaker,  Proust,  Neugebauer  and  Renner,  and  the  formation  of  adhesions, 
which  militate  against  the  best  functional  activity.  That  serious  results  may 
be  due  to  adhesions  is  8hown  by  Walther'8  čase  of  štab  wound  of  the  right  ven- 
tricle  which  was  sutured.  Three  years  and  8  months  after  operation  death 
occurred  as  the  result  of  cardiac  insufficiency.  At  autopsy  extensive  cardio- 
pericardial  adhesions  were  found ;  the  cicatrix  appeared  as  a  wide  translucent 
area,  and  at  this  site  the  heart  wall  wa8  very  thin,  though  there  was  no 
aneury8m. 

It  is  evident  that  drainage  in  each  čase  must  be  decided  by  the  individual 
indications.  In  some  cases  in  which  there  is  short  expo8ure  and  little  trauma, 
closure  without  drainage  should  be  carried  out;  on  the  other  hand,  when  the 
nature  of  the  wound  and  the  operation  render  infection  probable,  the  drain 
should  penetrate  slightly  into  the  sac  But  in  most  cases,  on  the  basis  of  the 
above  reasoning,  it  appears  safest  to  treat  the  detail  of  pericardial  drainage  as 
follows:  First,  to  leave  unsutured  a  small  portion  of  the  lowermost,  or  in  an 
intercostal  incision  the  innermost,  part  of  the  pericardial  wound,  so  tbat  in  the 
event  of  a  large  accumulation  of  serum  the  fluid  may  exude  through  the  open- 
ing,  and,  second,  to  provide  a  surface  exit  for  the  serum  by  inserting  a  drain 
down  to  but  not  into  the  pericardial  sac.  This  method  was  efficient  in  my  own 
čase.  A  cigarette  or  rubber  tissue  drain  should  prove  the  most  satisf  actory.  As 
suggested  bv  čase  reports,  anv  form  of  drain,  such  as  gauze,  which  is  likelv  to 
obstruct  and  not  drain  should  be  avoided.  On  the  other  hand,  a  rubber  tube, 
while  best  for  drainage,  might  communicate  with  the  pleural  cavity  when  this 
has  been  opened,  especially  in  an  intercostal  incision,  and  cause  a  pneumo- 
thorax. 

Drainage  of  the  pleural  cavity  has  been  urged,  notably  by  F.  Hesse,  on  the 
theory  that  infection  in  the  pleural  cavity  that  has  been  opened  is  peculiarly 
prone  to  occur,  not  onlv  as  the  result  of  the  wound  or  ordinarv  operative  infec- 
tion, but  as  the  result  of  air  infection,  since  air  is  sucked  in  and  expelled  with 
overv  respiratorv  movement.    Moreover,  the  pleural  resistance  is  diminished  by 
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prolonged  exposiire  to  the  air,  operative  traumatism^  postoperative  pneumo- 
thorax,  and  the  persistence  of  blood  or  the  accumulation  of  exudate  in  the  cavity. 
Further,  the  pleura  does  not  react  to  the  same  degree  as  the  peritoneum  in 
localizing  inflamniatory  processes  through  adhesions. 

Against  drainage  may  be  urged  the  resulting  pneiimothoraX)  which  can  be 
entirely  eliminated  by  differential  pressure  when,  drainage  is  not  used,  and  the 
danger  of  infection  from  without,  as  the  resiilt  of  the  drainage.  Infection  in  a 
drained  čase  is  difficult  to  prevent  because  the  discharge  in  such  cases  is  usuallv 
copious  and  prolonged  (cf.  cases  of  F.  Ilesse,  1909,  Einar  Key,  and  others). 

Statistical  analyses  of  reported  cases  do  not  aid  as  much  as  might  be  expected 
in  deciding  the  question  of  drainage ;  conchisions  based  on  the  statistics  are  not 
convincing  by  reason  of  the  numerous  modifying  factors  in  each  čase,  such  as 
associated  lesions.  Further,  accurate  statistics  are  impossible,  because  many 
unsuccessful  cardiorrhaphies  remain  unpublished;  moreover,  complete  details 
of  published  cases  are  often  not  given.  Tet  recent  writers  have  been  some- 
what  influenced  by  statistical  studies.  Thus,  E.  Ilesse  favors  closure  of  the 
pleura  and  pericardium  on  the  basis  of  his  own  experiences  and  the  following 
statistical  considerations : 

Pericardium  and  pleura  were  closed  in  30  cases,  21  (70  per  cent)  recovered, 

Pericardium  and  pleura  drained  in  43  cases,  25  (58  per  cent.)  recovered. 

Pericardium  closed,  pleura  drained  in  25  cases,  10  (40  per  cent.)  recovered. 

Pericardium  closed,  no  statement  as  to  pleura,  in  15  cases,  10  recovered. 

Pericardium  drained,  no  statement  as  to  pleura,  in  8  cases,  4  recovered- 

Hesse's  personal  cases  in  which  the  patient  survived  operation :  both  closed, 
6  cases,  5  cures;  both  drained,  6  cases,  1  cure;  pericardium  closed,  pleura 
drained,  3  cases,  no  cures. 

On  the  other  hand,  although  the  statistical  compilation  of  Rehn  (1907) 
does  not  show  the  advantage  of  closure  of  the  pleura,  Rehn  proclaimed  himself 
against  pleural  drainage. 

Tiegel  argues  that  pleura  and  pericardium  should  be  drained,  and  that 
the  drainage  of  each  cavity  should  be  at  its  most  posterior  and  dependent 
part.  He  suggests  an  ingenious  device  to  accomplish  this.  The  method,  he 
States,  enters  into  consideration  only  when  the  pleural  cavity  has  been  opened 
in  the  pericardiotomv  and  when  there  are  no  adhesions  to  interfere.  A  tube  is 
passed  from  the  opening  in  the  posterior  wall  of  the  pericardial  sac  through  the 
posterior  part  of  the  pleural  cavity  and  through  a  punctured  wound  between 
the  ribs  to  the  surface  of  the  back.  At  the  point  where  it  leaves  the  pleural 
cavity  the  tube  is  fenestrated.  The  outer  end  of  the  tube  is  provided  with  a 
valve  to  prevent  the  entrance  of  air.  The  method  appears  too  complicated  to 
be  recommended. 

It  is  my  opinion  that  the  pleural  cavity  should  not  be  drained  as  a  "prophv- 
lactic"  step  against  possible  infection  unless  there  are  very  strong  reasons  for 
suspecting  infection.  In  general,  the  accumulated  blood  should.be  removed 
entirely  from  the  pleural  cavity  by  aspiration  and  gentle  sponging,  avoiding,  a^ 
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far  as  possible,  injury  to  the  pleura.  The  pleural  wound8  should  be  carefully 
closed  with  distention  of  the  lung  if  differential  pressure  is  used.  Evidences  of 
pleural  infection  should  be  watched  for,  and,  if  necessarj,  drainage  established 
later,  as  has  been  done  in  a  number  of  cases.  In  exceptional  cases,  where  ex- 
posure  has  been  prolonged  and  when  from  the  nature  of  the  wound  and  its 
administration  infection  appears  probable,  the  thorax  should  be  drained,  espe- 
eially  if  differential  pressure  has  not  been  used.  The  drainage  should  be  made 
posteriorly  just  as  in  empyema ;  as  emphasized  by  T.  Ilesse,  anterior  drainage 
can  be  of  little  use. 

CLOSURE  OF  SUPEBFICIAL  WOUND.— Closure  of  the  superficial  parts  of 
the  wound  is  made  with  interrupted  buried  catgut  sutures.  If  a  flap  operation 
has  been  perf onned,  the  flap  is  first  carefully  replaced.  The  skin  is  closed  with 
interrupted  sutures  and  a  copious  dressing  applied. 

Fostoperative  Carc. — Quiet  is  the  essential  feature.  For  restlessness, 
morphin  should  be  administered.  Failure  of  the  heart  must  be  treated  with 
appropriate  but  sparing  cardiac  stimulants.  Saline  solution  should  be  admin- 
istered by  rectum. 

It  is  essential  that  extreme  čare  be  taken  during  the  dressings  of  the  wound 
to  avoid  secondary  infection  through  the  drainage  tract.  Free  serous  discharge 
is  the  rule;  therefore,  frequent  dressings  are  indicated.  Under  favorable  con- 
ditions  the  drain  can  be  removed  about  the  fourth  day. 

In  the  after-care,  pneumonia  and  other  complications  must  be  watched  for 
and  treated,  but  the  most  frequent  and  most  dangerous  complications  are  sup- 
purative  pericarditis  and  empyema.  They  must  be  borne  in  mind  and  treated 
by  appropriate  drainage  as  soon  as  recognized. 

Sesnlts. — E,  Hesse  (1911)  collected  219  cases  of  cardiorrhaphy  with  116 
deaths  and  103  recoveries.  Ho  points  out  that  this  ratio  gives  a  f alse  impression 
of  the  percentage  of  cures,  because  numerous  f ailures  are  doubtless  not  reported. 
He  calls  attention  to  the  relatively  small  number  of  cases  in  the  United  States 
and  England  and  the  large  number  in  Italy  and  Eussia.  The  number  of  re- 
ported cases  has  increased  rapidly  in  recent  year8.  Statistical  cofnpilations  of 
the  cases  of  heart  suture  have  been  made  by  Peck,  1909,  and  Pool,  1912.  These 
compilations  supplement  one  another.    The  aggregate  of  cases  was  236. 

Conclusions. — 1.  The  treatment  of  heart  wounds  should  be  surgical.  Even 
in  suspected  wounds  of  the  heart,  when  the  diagnosis  is  probable  but  not  posi- 
tive,  exploration  should  be  performed. 

2.  Careful  preparation  of  the  field  of  operation  is  essential,  since  many 
fatal  results  have  been  due  to  sepsis. 

3.  Light  general  anesthesia,  preferably  ether,  should  be  administered  when 
there  are  signs  of  sen8ibility. 

4.  It  is  important  to  rccognize  that  in  a  large  proportion  of  heart  wounds 
the  pleura  is  opened  and  that  an  extrapleural  cardiorrhaphy  is  rarely  possible. 

5.  Differential  pressure  offers  marked  advantages  chiefly  by  eliminating 
the  immediato  and  minimizing  the  late  dangers  due  to  pneumothorax,    Its  use 
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expedites  the  operation  by  allowing  a  f  ree  transpleural  expo3ure.  But  prior  to 
the  control  of  bleeding  from  the  heart  wound,  positive  pressure  should  be  used 
with  great  caro  because  it  inay  increase  hemorrhage. 

6.  (a)  A  transpleural  exposure  with  long  intercostal  incision  is  ordinarily 
the  best  because  it  aflfords  f  ree  exposure  of  the  heart,  can  be  applied  much  moro 
quickly  than  otlier  procedures,  and  causes  less  hemorrhage.  This  esposure 
should  be  emploved  when  differential  pressure  is  used,  when  speed  is  impor- 
tant,  or  when  pneumothorax  is  present. 

(b)  An  effort  to  do  an  extrapleural  operation  is  warranted  in  exceptional 
cases.  The  indications  are :  differential  pressure  not  available,  pneumothoras 
not  present,  no  injury  to  the  pleura  such  as  would  render  the  effort  useless, 
adequate  assistance,  and  relatively  good  condition  of  the  patient.  Under  these 
conditions,  a  flap  with  pedicle  outward  is  advisable. 

(c)  In  some  cases  in  which  the  diagnosis  is  in  doubt,  extrapleural  explora- 
tory  pericardiotomy  may  be  performed  by  resection  of  the  sixth  costal  cartilage, 
as  in  the  primary  incision  of  Kocher's  flap  operation. 

(d)  Atypical  procedures  are  at  times  indicated. 

7.  Fine  vaselined  silk  on  a  curved  intestinal  needle  is  the  best  material  f  or 
heart  suturc. 

8.  The  pericardium  should  be  closed  with  interrupted  catgut  sutures. 

9.  Pericardial  drainage  may  be  dispensed  with  in  some  cases  when  there 
is  short  exposure  and  little  trauma.  A  drain  should  enter  the  pericardium  to  a 
slight  extent  when  the  nature  of  the  wound  renders  infection  probable.  But  in 
most  cases  it  is  best  to  insert  a  drain  down  to  but  not  into  the  pericardial  wound, 
a  small  part  of  which  should  be  left  unsutured.  In  this  way  an  exit  is  pro- 
vided  for  the  large  accumulation  of  serum  which  is  likely  to  occur,  and  irrita- 
tion  of  the  pericardium  by  the  presence  of  a  drain  is  avoided. 

10.  Pleural  drainage  is  a  prophylactic  step  which  is  often  unnece8sary 
and  likely  to  be  harmful.  Unless  there  is  a  strong  probability  of  infection,  it 
is  better  to  delay  drainage  until  infection  has  occurred  and  then  do  a  secondary 
thoracotomy. 

niustrative  Casc. — A  brief  review  of  a  čase  of  heart  suture  which  came  un- 
der the  observation  of  the  writer  will  emphasize  practical  details  of  the  opera- 
tion and  postoperative  course. 

In  July,  1911,  a  young  man,  24  years  old,  wa8  brought  to  the  New  York  Hospital 
about  30  minutes  after  he  had  attempted  to  commit  suicide  by  stabbing  himself  with 
a  knife  over  the  heart.  He  wa8  in  a  condition  of  profound  shock;  the  pulse  was  im- 
perceptible  in  the  radial  arteries;  the  heart  sounds  were  audible  but  distant  and 
muffled;  percussion  indicated  an  increase  in  the  area  of  cardiac  dulness.  There  wa3 
a  wound  about  ^2  in.  in  length  in  the  fourth  intercostal  space  just  mesial  to  the  nipple. 
A  probe  inserted  a  short  distanee  8howed  that  the  direction  of  the  wound  wa8  some- 
what  upward  and  inward.  There  was  very  little  external  hemorrhage.  Operation  was 
begun  less  than  an  hour  after  the  accident. 

Light  ether  anesthesia  was  administered.  The  wound  was  extended  along  the  up- 
per  border  of  the  fifth  rib  toward  the  sternum,  erossing  and  dividing  the  fifth  carti- 
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lage  near  its  insertion.  The  štab  wound  entered  the  pleura,  and  in  exx)OBing  the 
pericardium  the  pleural  opening  wa8  increased.  The  pericardium  wa9  incised  in  the 
directiou  of  the  wound,  allowing  the  escape  of  considerable  blood,  and  the  index  finger 
was  inserted  into  the  pericardial  sac.  It  failed  to  locate  the  wound  in  the  heart,  but 
palpation  of  the  inner  surface  of  the  pericardium  revealed  an  opening  in  it,  corre- 
Bponding  in  position  to  the  original  surface  wound.  The  expo8ure  of  the  heart  wa9 
rapidly  improved  by  making  a  **trap  door."  For  this,  the  incision  was  carried  up- 
ward  along  the  sternum  and  outward  along  the  lower  margin  of  the  third  co8tal 
cartilagG.  The  cartilages  of  the  third  and  fourth  ribs  were  divided  close  to  the 
sternum,  the  third  being  readily  expo8ed  by  retracting  the  soft  parts  upward.  The 
2  cartilages  were  then  carefully  lifted,  separated  from  the  pleura,  and  fractured  at  the 
costochondral  junction,  forming  a  flap  with  skin  and  muscles  attached;  resection  of 
the  fifth  cartilage  wa8  contemplated  but  wa8  delayed  and  did  not  prove  nece8sary.  The 
interna!  mammary  was  clamped  and  ligated  above  and  below  when  exposed.  The  open- 
ing in  the  pericardium  wa8  enlarged  by  an  incision  upward  near  the  sternum,  making 
a  triangular  flap.  Hemorrhage  waB  very  free;  the  operative  field  wa8  a  lake  of  blood 
in  which  were  chumed  bubbles  of  air. 

Palpation  revealed  the  rent  in  the  heart,  which  admitted  the  tip  of  the  index 
finger.  As  the  finger  wa8  withdrawn  from  the  hole,  a  well-va8elined  silk  suture  was 
passed  from  above  downward  on  a  fine  curved  intestinal  needle;  this  wa8  tied  and  left 
long.  By  gentle  traction  on  this  suture  the  heart  was  readily  lifted  and  rotated,  so 
that  the  wound  wa8  rendered  visible  and  readily  accessible.  The  wound  involved  the 
left  margin  of  the  heart  Bomewhat  posteriorly;  it  was  about  V^  in.  in  length,  trans- 
verse  on  the  long  axis  of  the  heart,  and  approximately  IV^  in.  above  the  apex.  Though 
the  wound  wa8  partially  closed  by  the  first  suture,  blood  gushed  out  whenever  the 
finger  wa8  momentarily  lifted  to  pass  a  stitch.  Five  stitches  were  inserted  and  tied 
before  the  bleeding  was  completely  controlled.  Ali  visible  blood  was  then  removed 
and  the  pericardium  closed  with  interrupted  catgut  stitches.  There  was  considerable 
tension  between  the  edges  of  the  pericardial  wound,  which  caused  some  gaping  be- 
tween  the  stitches  in  the  lower  mesial  part.  The  flap  was  replaced  and  chromic  stitches 
used  to  repair  muscles  and  fascia.  The  skin  was  closed  with  silk.  In  the  outer  angles 
of  the  wound,  rubber  tissue  drains  were  inserted.  At  the  lower  mesial  angle  of  the 
wound,  a  rubber  tissue  drain  was  inserted  down  to  but  not  into  the  pericardium.  After 
the  wound  in  the  heart  had  been  closed,  an  infusion  of  16  ounces  of  salt  solution  was 
given.    The  operatLon  took  about  30  minutes. 

Postoperative  Courae, — For  24  hours  after  the  operation  the  patient  was  restless, 
irritable,  and  thir8ty.  He  was  given  morphin  freely  and  saline  continuou8ly  by  rec- 
tum.  During  this  time  the  highest  pulse  rate  wa8  128;  respirations  were  24  to  28; 
temperature  102°.  When  the  dressing  was  changed  at  the  end  of  16  hours  and  the 
drains  were  removed,  a  very  large  quantity  of  clear  serum  exuded  from  the  drainage 
openings.  A  rubber  tissue  drain  was  therefore  reinserted  at  the  lower  inner  angle.  A 
similar  discharge  occurred  again  at  the  next  dressing,  30  hours  after  the  operation. 
At  that  time  the  pulse  had  risen  to  132;  the  temperature  remained  102°.  White  blood 
cells  wero  19,000,  polymorphonuclears  83  per  cent.  The  serous  discharge  continued  to 
be  free  until  48  hours  after  the  operation,  when  the  single  remaining  drain  was  re- 
moved from  the  lower  and  inner  angle  of  the  wound.  At  this  time  the  pulse  was  112, 
temperature  101°,  respirations  24.  The  patient  wa8  .refractory,  refused  to  eat,  and 
wa8  very  irritable  and  restless. 

On  the  fourth  day  the  condition  wa8  good,  pulse  104  to  124,  temperature  102°, 
wound  dry  and  clean.  On  the  8ixth  day  a  large  amount  of  serum  exuded  from  the 
wound,  after  which  the  pulse  became  very  rapid.  On  the  seventh  day  there  was  con- 
Btant  free  discharge  of  clear  serous  fluid  requiring  frequent  dressings.     The  patient 
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stili  refused  nourishment,  wa8  extremely  weak,  and  appeared  to  be  in  serious  condi- 
tion.  On  the  eighth  day  the  patient  was  persuaded  to  eat.  The  wound  waB  drj  and 
clean,  temperature  normal,  pulse  90.  Fpom  tliis  time  the  convalescence  wa8  uneventful. 
The  patient  was  allowed  up  on  the  eighteenth  day  and  discharged  f rom  the  Hospital  on 
the  twenty-fifth  day.  He  was  seen  3  years  after  the  operation.  His  condition  wa8 
excellent. 

FOBEION  BODIES  IN  THE  HEABT 

Foreign  bodies  may  reach  the  heart  through  the  wall8  of  the  thorax,  which  i  ^ 
the  most  coinmon  route ;  occasionally  through  the  blood-vessels ;  and  rarely  bv 
ulceration  through  the  wall  of  the  esophagus.  There  are  cases  in  whieh  the  site 
of  entrance  of  the  foreign  body  or  the  mechanism  of  its  passage  to  the  heart 
cannot  be  ascertained. 

Besides  the  relatively  common  objects  that  have  been  reported,  namely,  bul- 
leta,  buckahot,  broken  ends  of  weapon8,  needles  and  pina,  the  heart  has  been 
found  to  contain  fish  bones,  slivers  of  wood  or  glasa,  tooth-picks,  thoms,  linen 
fibers,  hair,  paper  wad8,  and  arrow  heads.  Foreign  bodies  have  been  recorded 
in  various  parta  of  the  heart  muscle  and  within  the  chambers  of  the  heart. 

The  Subgical  Tbkatment  of  Fobeion  Bodies  in  the  Hbabt 

1.  Foreis^n  Bodies  Which  Involve  the  Heart  and  Can  Be  Seen  or  Felt  Exter- 
nally. — The  involvement  of  the  heart  is  suggested  by  movement  of  the  foreign 
body  8ynchronously  with  the  heart.  It  raust  be  understood  that  even  eautious 
extraction,  which  is  U8ually  recommended,  may  be  followed  by  serious  hemor- 
rhage.  This  has  been  illustrated  by  numerous  observations.  On  the  other  hand, 
should  extraction  of  the  body  be  delayed,  as  is  recommended  by  some,  its  pro- 
longed  presence  favors  infection.  Neither  of  these  eourses  can  be  recommende<l 
for  rgutine  use.  The  choice  of  procedure  must  depend  upon  the  probabiIity  of 
penetration  into  the  interior  of  the  heart,  the  likelihood  of  infection,  evidences 
of  existing  hemorrhage,  size  of  the  body  causing  the  wound  and  the  condition  of 
the  patient.  Under  some  conditions,  as  in  a  wound  produced  by  a  needle  or 
other  small  object,  if  there  is  no  evidence  of  hemopericardiura,  the  foreign  bodv 
may  be  slowly  withdrawn,  preparations  having  been  made  for  immediate  opera* 
tion  if  this  should  prove  necessarv.  Biit  in  general,  as  has  been  emphasized  un- 
der wounds  of  the  heart,  pericardiotomv  should  be  performed.  Thus,  the  lesion 
in  the  heart  may  be  inspected,  the  wound  repaired,  the  pericardium  freed  from 
blood,  and  provision  made  for  drainage  if  this  is  indicated. 

2.  Small  Bodies  Introdnced  Through  Becent  Woiinds. — The  second  class  of 
foreign  bodies  in  the  heart  includes  small  bodies  such  as  bullets,  ^ads  and  frag^ 
ments  of  weapons  which  have  been  introduced  through  recent  wounds.  Under 
these  conditions,  the  immediate  treatment  is  that  of  a  wound  or  a  snspectod 
wound  of  the  heart.  The  recognition  and  removal  of  the  foreign  body  is  a  coin- 
cidence  and  not  the  object  of  the  operation. 
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3.  Foreig^  Bodies  Wliich  Have  Beoome  Fermanentlj  Lodged  in  the  Eeart. 
— These  demand  operation  only  if  they  interfere  with  the  cardiac  function. 
That  a  foreign  body  may  be  present  in  the  heart  without  noticeable  etfect  ha9 
been  demonstrated  by  numerous  cases  in  which  bodies,  such  as  needles  and  bul- 
lets,  have  been  discovered  at  autopsy,  their  presence  having  caused  no  disturb- 
ance  during  life.  The  effect  of  a  foreign  body  upon  the  action  of  the  heart  is 
influeneed  more  by  its  position  than  by  its  size.  The  phy8iological  importance 
of  certain  cardiac  areas  is  such  that  a  local  lesion  or  irritation  is  followed  by 
prof ound  disturbance  of  the  heart  action,  even  by  arrest  of  the  heart.  Moro- 
over,  disturbance  of  the  heart  action  is  apparently  apt  to  persist  as  long  as  a  for- 
eign body  remains  movable,  but  is  likely  to  subside  after  it  becomes  fixed.  The 
diagnosis  of  a  foreign  body  in  the  heart  and  its  accurate  localization  rest  essen- 
tially  upon  the  radiographic  findings,  as  the  clinical  picture  is  in  no  way 
pathognomonic. 

If  the  function  of  the  heart  is  disturbed  and  X-ray  examination  reveals  the 
presence  of  a  foreign  body,  it  is  justifiable  to  expose  the  heart  for  the  purpose  of 
removing  the  body,  provided  the  condition  of  the  patient  warrants  the  risk  and 
there  is  a  probability  that  the  body  lies  in  an  accessible  position. 

OABDIAO  MASaAGE 

Eehn  states  that  cardiac  massage  has  been  raised  to  the  rank  of  an  ac- 
credited  procedure  which  is  applicable  in  cases  of  iniminent  death  as  a  result 
of  arrest  of  the  heart  under  general  narcosis.  Massage  may  be  administered 
directly  to  the  heart,  or  indirectly  through  the  chest  wall.  Wiede  states  that 
the  aim  is,  first,  to  stimulate  the  heart  to  renewed  activity  (it  has  been  sug- 
gested  that  the  expression  of  blood  into  the  coronary  vessels  is  important  in  this 
respect)  ;  and,  second,  to  provide  an  exchange  of  the  blood  in  the  body  during 
the  suspension  of  the  heart  action.  Schiff,  the  originator  of  the  method,  desig- 
natcd  it  as  artificial  circulation,  but  opinions  differ  as  to  the  applicability  of 
such  a  tenn. 

Cardiac  massage  must  be  begun  within  a  few  minutes  after  arrest  of  the 
heart  (5  minutes,  Jurasz;  10  minutes,  Wiede)  because  the  cerebrum  does  not 
tolcrate  absence  of  blood  sui)ply  for  a  long  period,  but  it  is  uncertain  how  long 
after  suspension  of  its  activity  the  heart  can  be  revived. 

Direct  massage  has  been  recommended  as  a  last  resort  in  desperate  cases  of 
arrest  of  the  heart.  Injurious  sequelffi  have  not  been  noted  after  recovery,  but 
frequent  failures  have  resulted. 

METHODS  OF  APPROACH. — The  methods  of  approaching  the  heart  are  as 
follow8 : 

1.  Transthoracic  Method.  Access  to  the  heart  is  obtained  by  an  osteo- 
plastic  flap  containing  the  fourth  and  fifth,  or  the  third,  fourth  and  fifth  carti- 
lages. 

2.  Transdiaphragmatic  Method,     A  vertical  incision  is  made  below  the 
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ensifonn  cartilage  opening  the  peritoneal  cavity  and  a  second  incision  is  made 
through  the  diaphragm  into  the  pericardium. 

3.  Subdiaphragmatic  Method.  This  differs  from  the  transdiaphragmatic 
in  that  only  the  abdominal  incision  is  made;  with  the  hand  inimediately  be- 
neath  the  flaccid  diaphragm  the  heart  is  massaged. 

In  the  transthoracic  method  the  pleura  is  usuallj  opened  with  resulting 
pneumothorax.  The  transdiaphragmatic  method  avoids  pneumothorax  but  it 
does  not  appear  to  offer  any  advantages  over  the  subdiaphragmatic  method. 

The  suhdioiphragmatic  method,  according  to  most  authorities,  is  the  simplest 
and  quickest  for  rendering  the  heart  accessible  for  massage  and  affords  the  best 
results.  The  abdominal  incision  is  made  and  the  right  hand  is  inserted  above 
the  stomach  and  the  left  lobe  of  the  liver,  elevating  the  immobile  diaphragm  be- 
tween  the  thumb  and  the  next  2  fingers.  The  left  hand  is  placed  upon  the  pre- 
cordial  region  for  counter  pressure.  Applying  the  force  steadily,  the  ventricle 
can  be  emptied.  The  heart  dilates  again  and  is  again  depleted,  mainly  by  com- 
pression  with  the  fingers  of  the  right  hand.  The  rate  should  be  from  40  to  70 
per  minute.  In  successful  cases,  after  a  minute  or  less,  a  feeble  thrill  will  be 
felt,  a  delicate  contraction  will  follow,  then  a  series  of  fluttering  contractions, 
and,  la8tly,  definite  rhythmical  but  rapid  contractions,  with  retum  of  the  pulse 
in  the  radials.  The  cardiac  massage  and  artificial  respiration  should  be  con- 
tinued  for  some  time  after  the  first  spontaneous  heart  contractions  and  respira- 
tory  movements.     (Description  after  White.) 

Jurasz  is  in  favor  of  employing  subdiaphragmatic  cardiac  massage  without 
delay  in  ali  cases  in  which  the  abdominal  cavity  is  already  open.  In  other  cases 
it  must  be  left  to  the  judgment  of  the  operator  whether  valuable  time  should  be 
consumed  in  opening  the  abdomen  to  institute  massage.  In  Juras2'8  opinion 
the  delay  should  never  exceed  5  minutes. 


TBENDEI«ENBUBa'S   OPEBATION    FOB    THE   BEMOVAIi   OF   PITLMONABT 

EMBOU 

An  operation  was  devised  by  Trendclenburg  for  the  rapid  removal  of  emboli 
from  the  pulmonary  artery.  The  operation  was  planned  in  the  belief  that  there 
is  a  certain  proportion  of  cases  of  emboli  confined  to  one  branch  of  the  pul- 
monary  artery  in  which  death  is  delayed  for  a  sufficient  time  to  allow  surgical 
intervention.  The  method  has  been  emploved  in  about  13  cases  by  Trendclen- 
burg and  his  assistants  and  in  a  small  number  of  cases  in  other  clinics,  but  up 
to  the  present  time  no  recoveries  have  been  recorded. 

In  many  cases  of  pulmonary  emboli  the  patients  die  so  quicklyfthat  opera- 
tion is  not  possible ;  in  another  group  the  emboli  are  small  and  the  patients  re- 
cover  without  operation.  According  to  Trendelenburg,  there  is  a  third  and 
relatively  large  group  in  which  an  interval  of  10  to  60  minutes  occurs  between 
the  onset  of  the  attack  and  death  of  the  patient.  It  is  for  these  cases  that  he 
advises  operation ;  but  it  is  obvious  that  immediate  deciaion  as  to  the  need  for 
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and  feasibilitj  of  operation  in  a  given  čase  must  be  a  matter  of  considerable 
difficultj. 

Willy  Mejer  has  recently  discussed  the  Trendelenburg  operation  in  the 
Annals  of  8urgery.  The  article  is  well  illustrated  and  contains  the  most  im- 
portant  references.  The  following  description  of  the  technic  is  taken  chiefly 
f  rom  Meyer'8  article. 

An  incision  about  10  cm.  in  length  is  made  along  the  second  left  rib  from 
the  border  of  the  stemum.  A  second  vertical  incision  is  made  from  the  sterno- 
clavicular  articulation  downward  to  the  third  intercostal  space.  The  soft  parts 
are  reflected  as  2  triangular  flaps,  the  exposed  portion  of  the  second  rib  and  its 
cartilage  are  removed,  and  the  third  costal  cartilage  divided.  The  pleura  is  in- 
cised  paral  lel  to  and  1  cm.  from  the  left  margin  of  the  sternmn,  and  a  second 
pleural  incision  at  right  angles  to  the  first  is  carried  outward  at  the  level  of  the 
second  rib.  The  opening  of  the  pleura  with  collapse  of  the  lung  renders  the  em- 
p]oyment  of  difiFerential  pressure  advantageous.  The  pericardium  is  next  in- 
cised  vertically  at  the  level  of  the  third  rib.  The  opening  in  the  pericardium 
is  extended  upward  and  backward,  čare  being  taken  to  avoid  the  phrenic  nerve, 
which  should  lie  extemal  to  the  pericardial  incision.  Up  to  this  point  the  opera- 
tion should  take  about  5  minutes.  By  means  of  a  Trendelenburg  sound,  a  rubber 
tube  is  passed  through  the  transverse  pericardial  sinus  so  as  to  surroimd  the 
aorta  and  pulmonary  artery.  Traction  is  exerted  upon  the  tube  by  an  assist- 
ant,  and  an  opening  about  1  cm.  in  length  is  made  in  the  wall  of  the  pulmonary 
artery.  A  special  forceps  is  passed  into  the  opening  and  an  attempt  made  to 
grasp  and  extract  thrombi.  Forty-five  seconds  should  suffice  for  this  step.  The 
edges  of  the  wound  in  the  pulmonary  artery  are  then  lifted  by  special  forceps 
and  approximated  by  a  special  clamp.  The  tube  which  has  controlled  the  circu- 
lation  is  then  released,  and  the  edges  of  the  arterial  wound  are  united  by  inter- 
rupted  silk  sutures.  The  wounds  in  the  pericardium,  pleura,  and  superficial 
parts  are  closed. 

It  ha'i  been  suggested  (Lawen,  Sievers,  Sauerbruch  and  Jeger)  that  com- 
pressioii  of  the  2  vense  cavro,  by  which  the  circulation  may  be  8afely  controlled 
for  6  tu  8  minutes,  may  be  substituted  for  compression  of  the  aorta  and  pul- 
monary  artery. 

EXFEBIMENTAIi  SUBOEBT  OF  THE  HEABT 

Tho  general  principles  of  technic  are  bere  quoted  from  Carrel. 

"Tho  bod  results  following  intrathoracic  operations  in  experimental  as  well  as 
clinical  8iirfrery  are  due  to  a  lack  of  adaptation  of  the  technique  to  the  phy8iological 
conditions  of  the  chest.  The  coraplicatione  which  often  kili  the  animal  or  the  patient 
are  brought  about  directly  or  indirectly  by  the  infection  of  the  pleural  or  pericardiac 
cavities,  or  by  the  respiratory  disorders  caused  by  the  penetration  of  the  air  into  the 
thorax. 

"The  high  death  rate  is  due  to  the  lack  of  understanding  by  many  surpreona  thnt 
the  pleura  and  pericardium  do  not  react  against  infection  to  the  same  deprree  as  the 
40  8 
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peritoneum.  The  teclmique  which  permits  a  auccessful  abdominal  operation  xnay  be 
insufficient  when  used  in  thoracic  8urgery.-  It  is,  therefore,  necessarj  to  use  in  intra- 
pleural  operations  better  asepsis  than  exists  in  many  hospitals  and  laboratories. 

"The  success  of  the  more  complex  intrathoracie  operations  depends  on  the  ob- 
servance  of  a  number  of  minute  details  of  technique.  It  is  necessarj  to  remove  some 
of  the  factors  causing  irritation  of  the  pleura.  Handling  with  forceps  or  contact  with 
retractors,  sponging,  walling  off  with  gauze,  or  the  expoaure  of  iarge  surfaces  to  the 
air  bring  about  irritation  of  the  pleura  and  facilitate  infection.  As  soon  aa  the 
thoracic  cavity  is  opened,  the  lungs  should  be  covered  with  fine  silk  compresses  im- 
pregnated  with  vaselin.  The  silk  protects  the  pleura,  without  causing  irritation,  and 
prevents  evaporation  and  desiccation  of  the  tissues.  In  order  to  prevent  cooling  of  the 
viscera,  a  piece  of  thick  flannel  is  placed  on  the  silk  oompresses;  moreover,  the  tem- 
perature of  the  operating  room  is  kept  high.  Ali  traumatism  to  the  unprotected  pleura 
or  pericardium  is  to  be  avoided. 

"In  the  more  extensive  operations,  when  the  chest  is  widely  opened,  the  Meltzer 
and  Auer  method  of  intratracheal  insufflation  is  used.  This  method  has  the  Yery  im- 
portant  advantage  over  aH  the  others  of  permitting  the  respiratory  eschanges  to  con- 
tinue  when  respiratory  movements  have  stopped  or  become  insufficient." 

Carrel  attempted  to  discover  "some  method  for  the  treatment  of  valvular 
diseases  and  localized  sclerosis  of  the  coronary  arteries.  Theoreticallj,  many 
operations  can  be  performed  on  the  heart;incision  and  dilatation  of  stenosed 
valves,  cuneiform  resection  and  stenosis  of  the  upper  part  of  the  ventricle  in 
čase  of  mitral  in8ufficiency,  curettage  of  endocardiac  vegetations,  grafting  of 
new  vessels  on  the  auricle  and  ventricle,  collateral  circulation  betvveen  two  cavi- 
ties  of  the  heart,  aorto-coronary  anastomosis,  etc."  Ile  states  that  "plast ic  oper- 
ations on  the  heart  are  not  very  much  more  diflficult  than  on  any  othor  part  of  the 
body.  But  to  perform  the  operations  without  disturbing  in  an  irreparable  man- 
ner  the  f unctions  of  the  nervous  sy8tem  and  of  the  heart  itself  is  a  very  compli- 
cated  problem.  The  technique  of  these  operations  is  far  from  being  completely 
developed." 
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CHAPTER   XIII 

TH£   BBEAST 

H.  H.  M.  Lylb 
ANATOHIOAL  OONSIDERATIONS 


■  connective-tiseue 


The  breast  consists  of  the  pareuchjma,  the  stroma 
frnmework,  and  the  fat. 

The  FsrenohTina. — Stiles'  admirahle  etudies  of  the  surgical  anatomy  of  the 
breast  havo  taught  us  that  the  gland  tissue  has  a  wider  and  more  irregular  dis- 
tribution  than  wa8  general1y  supposed.  The  main  portion  of  the  secreting  sub- 
atance  is  contained  in  the  corpue  mamniH!.     This  has  no  distinct  capeule  but, 


MAMMILLARYM.(aRCULAR  nBRCS) 


lllUflY  M(LONGT  FISnM) 


PBOIUSIONOf 
COflPUS  MAMMAE 


P£CrORAJ.IS  MAJOR 


radiating  from  the  more  compaet  central  portion,  are  irregular  proccases  of 
parcnchjma.  Tliese  peripheral  processea  ejitend  into  the  paramammai'y  fat 
and  bccome  more  and  more  siibdividcd.  Some  of  the  cells  pasa  fonvard  along 
the  euapensorj"  ligaments  of  Cooper  to  tho  tleep  lajers  of  the  skin,  others  back- 
ward  to  the  faecia,  and  stili  otherB  pierce  the  pectoral  faecia  to  enter  the  muscle 
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(Fig.  1).  From  the  upper  and  outer  quadrant  a  proceas  of  mainmary  tiseue, 
kiiown  as  the  axillarj  tail,  passes  into  the  axilla.  Shields  has  reported  a  caae 
in  which  this  tail  crossed  the  axiilary  vessels.  A  process  passes  inward  toward 
the  sternum,  another  downward  and  inward  toward  the  xiphoid,  and  stili 
another  passes  downward  and  outward  toward  the  external  oblique.  The 
parenchyma  consists  of  15  to  20  lobules,  each  lobe  being  a  distinet  compound 
racemose  gland  with  its  own  excretory  duct.  The  alveoli  and  the  minute  dncts 
leading  from  them  are  lined  with  cubical  epithelium,  the  main  excretory  duct 
with  columnar  cells. 

THE  NIPPLE. — The  nipple  has  the  shape  of  a  truncated  cone,  points  for- 
ward  and  upward,  and  is  situated  a  little  below  and  intemal  to  the  center  of 
the  breast.  In  the  summit  of  the  nipple  are  numerous  small  pits  into  which  the 
individual  lactiferous  ducts  empty,  and  just  below  the  nipple  each  duct  dilatcs 
into  a  small  sac.  These  sacs  or  lactiferous  sinuses  serve  as  temporary  rescrvoira 
for  the  milk.  The  nipple  is  surrounded  by  a  dark  ring,  the  areola,  which  con- 
tains  from  12  to  20  modified  sebaceous  glands  (tubercles  of  Montgomerv). 
The  mamillarv  muscle  is  found  beneath  the  integument  of  the  nipple  and  areola. 
The  nipple  has  transverse  circular  and  longitudinal  fibers;  the  areola  mainlv 
circular,  with  a  few  fibers  radiating  from  the  base  of  the  nipple.  The  circular 
fibers  compress  the  milk  ducts  and  aid  the  subareolar  muscle  in  protniding 
the  nipple;  the  longitudinal  fibers  retract  the  nipple.  There  is  no  fat  in  the 
nipple  or  immediately  below  the  areola. 

The  Stroma  or  Connective-tissue  Franiework. — The  stroma  or  connective-tis- 
sue  framework,  in  which  the  blood  vessels,  lymphatics,  and  nerves  ramifv^ 
f orms  a  dense  network  of  areolar  and  connective  tissue.  The  relative  proportion 
of  parenchynia  and  stroma  varies  in  different  individuals  and  different  portions 
of  the  same  breast.  The  various  septa,  which  split  the  breast  into  the  different 
lobules,  are  branches  from  the  superficial  fascia.  The  close  relation  between  tho 
superficial  fascia  is  of  developmental  origin,  the  breast  being  an  appendage  of 
the  skin.  The  fibrous  prolongations  of  the  fascia,  which  pass  from  the  skin  to 
the  anterior  aspect  of  the  corpus  mammse,  are  known  as  the  su8pensory  liga- 
ments  of  Cooper.  Between  the  posterior  surface  of  the  breast  and  the  fascia 
covering  the  pectoral  muacles  lies  the  retromammary  space  (submammary 
bursa  of  Velpeau).  In  this  potential  space  retromammary  abscesses  deve^op 
and  cancerous  infiltration  readily  spreads. 

The  Fat. — TJnderneath  the  skin  the  fat  exists  in  the  form  of  lobules,  sej^a- 
rated  by  connective-tissue  bands  passing  from  the  skin  to  the  breast.  In  the 
corpus  mamma?  the  fat  is  closely  interwoven  with  the  secreting  tissues.  On  the 
posterior  surface  of  the  breast  there  is  a  well-developed  pad  of  fat,  the  retro- 
mammary  cushion. 

The  Blood  Siipply. — ARTERIES. — The  arteries  supplying  the  breast  are: 
first,  second,  third,  and  fourth  perforating  branches  of  the  intemal  mani- 
mary;  the  long  thoracic,  the  pectoral  branch  of  the  acromiothoracic,  and  the 
superior  branches  of  the  axillary  arterv ;  second,  third,  and  fourth  perforating 
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branches  of  the  aortic  intercostal  arteries.  According  to  Rodman,  Piel  has 
shown  that  the  principal  blood  8upply  is  superficial.  The  main  arterial  supplj 
is  derived  from  the  perforating  branches  of  the  internal  mammarjr.  These 
pierce  the  pectoralis  major,  enter  the  superficial  fascia,  and  are  then  dis- 
tributed  over  the  anterior  surface  of  the  gland. 

THE  VEINS. — The  veins  terminate  in  veins  corresponding  to  the  arteries, 
the  principal  vein  being  a  branch  of  the  internal  mammarj.  The  anastomosis 
of  veins  around  the  nipple  is  known  as  the  circle  of  Haller.  Like  the  arterial 
supply,  the  main  venous  trunks  are  superficial.  The  superficial  distribution  of 
the  blood  8upply  is  taken  advantage  of  in  the  plastio  reseotions  f  or  benign  growth8, 
the  resections  being  made  from  the  posterior  surface  of  the  dislooated  gland. 

The  Nerves. — The  skin  over  the  breast  is  supplied  by  the  descending 
cutaneous  branches  of  the  cervical  plexus  and  the  lateral  and  anterior  cutane- 
ous  branches  of  the  second,  third,  fourth,  fifth,  and  sixth  intercostal  nerves. 
The  gland  itself  is  supplied  by  perforating  terminal  branches  of  the  fourth, 
fifth,  and  8ixth  intercostals. 

The  Fosition  of  the  Breast. — According  to  Stiles : 

''Vertically  the  breast  tiesue  extends  from  the  second  rib  to  the  8ixth  costal  carti- 
lage  at  the  angle,  where  it  begins  to  8weep  upward  to  the  stemum;  the  horizontal 
diameter  reaches  from  the  edge  of  the  sternum  opposite  the  fourth  costal  cartilage  to 
the  fifth  rib  in  the  mid-axillary  line.  The  inner  hemisphere  rests  almost  entirely  on 
the  pectoralis  major;  at  its  lowe8t  part  it  overlies  the  upper  part  of  the  aponeurosis 
covering  the  rectus  and  external  oblique  muscles.  The  upper  half  of  the  outer  hemi- 
sphere rests  upon  the  greater  pectoral,  on  the  edge  of  the  lesser  pectoral,  and  to  a 
slight  extent  on  the  serratus  magnus,  upon  which  it  extend8  upward  into  the  axilla 
as  high  as  the  third  rib,  where  it  comes  into  relation  with  the  pectoral  group  of  axillary 
lymphatic  glands  situated  upon  the  inner  wall  of  the  axilla.  The  remainder  of  the 
outer  hemisphere  rests  almost  entirely  upon  the  serratus,  except  the  lowest  part,  which 
overlaps  the  fle8hy  digitations  of  the  external  oblique  arising  from  the  fifth  and  sixth 
ribs.  It  follow8,  therefore,  that  about  one-third  of  the  whole  mamma  lies  inferior  and 
extemal  to  tlie  axillary  border  of  the  pectoralis  major.  These  relations  have  been 
dwelt  upon  in  detail  because  the  surgeon  must  cut  beyond  the  limits  bere  mentioned  if 
he  wi8hes  to  remove  the  whole  of  the  breast  tissue." 

Leaf,  who  in  the  main  agrees  with  Stiles'  localization,  savs  that  when  the 
arm  is  extended,  %  of  the  mamma  lie  inferior  and  extemal  to  the  axillar7 
border  of  the  pectoralis  major.     We  believe  this  to  be  the  more  accurate  of 

the  two. 

The  iTmphatios  of  the  Breast,  Axilla,  TTnderlying  Muscles,  and  Parietes. 
— A  knowlcdii:e  of  the  lymphatic  8ystem  of  the  breast  is  essential  to  the  proper 
understanding  of  the  spread  of  cancer  and  for  the  scientific  planning  of  the 
operativo  attack.  Clinical  experience  has  taught  us  that  if  the  normal  iTmph 
flow  be  blocked  or  retarded  the  cancer  cells,  instead  of  advancing  along  recog- 
nized  iTmph  paths,  will  often  take  a  direction  quite  the  contrary.  In  this  way 
distant  glands,  8eemingly  without  direct  connection  with  the  original  focus,  may 
become  cancerous. 
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THE  LTMPHATIC  VE88ELS  OP  THE  BBEAST. — The  lyniphatic  vessels 
(Figs.  2,  20)  are  arrangcd  in  2  group8;  the  cutaneoHs  and  the  glaiidular  or 
mammai?.  The  cutaneous  group  is  compoaed  of  central  and  peripheral  vesaela. 
The  central  vessels  form  an  intricate  network  aronnd  the  nipple  and  areola. 
From  thie  ineshwork  trunklets  pass  into  the  anbareolar  plexuB  of  Sappev,  which 
plesiis  also  receives  the  niajority  of  the  niaminary  1ymphatics.  Handlcj  claims 
that  they  "drain  chiefly  into  the  deep  fascial  plexii9  and  pass  indirect]y  to  the 
axillary  vessel,"  a  conclusion  that  accords  with  other  knoAvn  facts  of  dissemitia- 
tion,  and  especially  with  the  vrork  of  Heidenhain,  The  peripheral  aet  passes  to 
the  fascial  plexus  on  the  pectorals  and  ends  in  the  central  group  of  asillarv 
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glands.  The  cutaneous  lymphatics  may  anastomose  with  the  lymphatics  of  the 
other  breast.  Some  of  the  lyraphatics  from  the  akin  of  the  inner  portion  of  the 
breast  may  drain  into  the  Ivmphatics  whieh  run  with  the  perforating  branebes 
of  the  intemal  mammary,  while  others  may  pass  into  the  central  group  of  glands 
of  the  opposite  axilla.  Poirier  and  Cuneo  have  described  a  set  of  vessels  which 
drain  the  upper  part  of  the  breast  and  pass  directly  over  the  clavicle  into  the 
supraclavicular  glands.  OccaBionally  these  same  Ijmphatics  einpty  directly 
into  the  infraclavicular  glands. 

The  f/landular  lymphatics  commence  in  the  pcrilobular  connective  tissue  and 
follo«'  the  milk  ducts,  the  niajority  emptvinij  into  the  subareolar  plexu8,  the 
remainder  passing  to  the  fascial  Ivmphatic  plesus.  The  subareolar  plexiis  is 
"the  chief  collecting  depot"  of  the  intermammarv  plexu8.  It  receives  Ivmph 
from  the  areola,  the  nipple,  and  the  major  portion  of  the  gland.  From  the 
p]exu3  2  and  3  tninks  pass  upward  and  outward  to  the  central  glands  of  the 
axilla,  or  before  rcaehing  the  axillarv  glands  tlicv  may  enter  the  2  glands  Ivinp 
on  the  third  digitation  of  the  serratus.    This  arrangement  is  considered  by  Leaf 
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to  be  the  most  usual.  The  surgical  siipiificanoe  of  this  fact  is  tliat  these  glands 
maj  become  involved  bef ore  the  axillary  glands,  and  cansequently  shonld  alway8 
be  f  elt  f or. 

The  following  additional  lymph  channels  are  given  by  Leaf : 

"(a)  One  or  more  vessels  either  arise  separateljr  in  the  mamma  or  dissociate 
themselves  from  the  principal  ]ymphatic  channel,  then  perforate  the  pectoralis  major 
and  run  either  into  the  acromiothoracic  or  infraclavicular  group  of  glands  (Fig.  2). 
Grossman  has  injected  this  trunk  three  times  in  thirty  difPerent  subjects. 

"(b)  One  or  the  other  of  the  two  thoracic  glands  which  lie  on  the  serratus  mag- 
nus  may  send  an  emissary  (Fig.  2)  in  front  of  or  behind  the  pectoralis  minor  or  per- 
haps  both,  and  thus  discharge  a  portion  of  its  Iymph  directly  into  the  acromiothoracic 
group,  while  the  rest,  traveling  along  the  principal  lymphatic  channel,  empty  them- 
selves into  the  central  group  of  glands. 

"(c)  The  lymphatic8  from  the  inner  extremity  of  the  breast  follow  the  course  of 
the  perforating  branches  of  the  intemal  manmiary  artery;  that  is,  they  perforate  the 
pectoralis  major  and  intemal  intercostal  muscles  and  join  the  intemal  mammaij 
trunk  which  ends  in  the  stemal  glands.  The  latter  are  usually  situated  in  the  first, 
second  and  third  intercostal  spaces." 

Oelsner  found  several  ehannels  at  the  intemal  border  of  the  maininary 
gland  which  piereed  the  pectoralis  major  and  ontered  the  thorax  through  the 
fourth  intercostal  space.  Some  of  the  vessels  followed  the  intercostal  vessels  to 
the  spine.  It  is  through  these  latter  ehannels  that  cancer  may  advance  to  the 
spine. 

THE   LTMPHATIC   ANATOMT   OF   THE   PARIETE8   AND   THE   STRUCTURES 

OVER  WHICH  THE  BREAST  LIES.— This  incUides  the  Ijmphatic  fascial 
plexu8,  the  lymphatics  of  the  pectorals,  the  serratus  magnus^  the  intercostals, 
the  external  oblique,  and  the  rectus. 

The  intimate  relationship  and  the  surgical  importance  of  the  breast  and 
the  fascial  lymphatic  plexus  have  been  ably  brought  out  by  Handley.  The  fol- 
lowing  description  is  taken  from  his  work  (7)  : 

The  Fascial  Lvmphatic  Plexus  (Fig.  20). — "The  lymphatic  plexu8  of  the  pec- 
toral  fascia  is  often  spoken  of  as  if  it  were  an  anatomical  entity.  It  is  in  reality 
merely  a  conventional  subdivision  of  the  doep  fascial  lymphatic  plexus,  whose  net- 
work  of  intercommunicating  ehannels  invests  the  entire  body.  This  great  plexus  is 
divisible  by  the  median  plane  of  the  body,  and  by  two  horizontal  planeš  passing 
through  the  claviclos  and  through  the  umbiliciis,  respectively,  into  six  catchment 
erea«,  three  on  either  side,  draining  as  the  čase  may  be  into  the  cervical,  the  axillary, 
or  the  inguinal  glands.  Within  eaeh  area  a  speeial  set  of  trunk  lymphati<»  arises 
from  the  plexus  and  converges  on  the  corresponding  set  of  glands.  The  line,  or  rather 
zone,  separating  any  two  adjaceiit  areas,  may  be  called  the  lymphatic  water-parting, 
and  is  anatomically  a  zone  of  narrow,  tortuous  ehannels  nowhere  traversed  by  trunk 
lyniphatics,  a  region  consequently  where  the  lyniph  stream  is  at  its  feeblest  and  where 
even  very  fine  particles  are  liable  to  be  arrested.  The  general  idea,  then,  which  we 
have  obtained,  of  the  parietal  lymphatic  8y8tem,  is  that  of  a  vast  horizontal  network 
of  fine  ehannels,  coexten8ive  with  the  surface  of  the  body  and  receiving  above  num- 
berlesA  fine  vertioal  tributaries,  which  convey.to  it  the  lymph  from  the  skin  and  its 
appendages.     Among  the  latter  we  must  include  the  breast.     On  its  deep  aspect  the 


620  THE    BREAST 

plexu8  receives  tributaries  from  the  subjacent  tissues.  From  this  great  plexu8,  which 
lies  in  the  subcutaneous  fat  upon  the  deep  fascia,  the  Ijrmph  is  conveyed  by  8ix  sets  of 
Ijmphatic  trunks,  each  draining  a  definite  area,  to  the  cervical,  the  axillary,  or  the 
inguinal  glands." 

The  Ltmphatics  of  the  Seebatus  Maonus. — There  are  2  sets,  the  super- 
ficial  and  the  deep.  The  lower  portion  of  the  superficial  l;)Tnphatics  follows  the 
branches  of  the  subscapular  artery,  entering  the  siibscapular  and  the  central 
axillary  glands.  The  upper  branches  drain  into  the  infraclavicular  glands. 
The  deep  set  communicates  with  the  external  intercostal  glands. 

Ltmphatics  of  the  Exteenal  Intercostal  Muscles. — The  Ijmphatics 
of  the  external  intercostal  muscles  pass  into  vessels  which  run  posteriorlj  in 
each  space  and  drain  into  the  intercostal  glands. 

Ltmphatics  of  the  Inteknal  Intercostal  Musoles. — These  run  from 
before  backward  and  drain  into  the  intemal  mammarj  chain. 

The  Ltmphatics  of  the  Pectoral  Muscles. — The  lymphatic3  arising 
from  the  septa  which  run  over  the  muscle  drain  into  the  infraclavicular,  the 
acromiothoracic,  and  the  thoracic  groups  of  the  axillary  glands.  On  the  inner 
side  of  the  muscle  some  of  the  Ijmphatics  empty  into  the  internal  mammary 
glands.    The  lymphatics  of  the  minor  follow  the  same  course. 

The  Ltmphatics  of  the  External  Oblique  and  Rectus  Muscles. — 
The  Ijmphatics  of  the  abdominal  wall  follow  the  arteries  which  supplv  it.  The 
rectus  is  supplied  above  by  the  superior  epigastric,  below  by  the  deep  epigastric, 
laterally  by  the  lumbar  arteries.  In  the  region  of  the  nmbilicus,  there  is  an 
intimate  connection  between  the  iTinphaties  of  the  rectus  muscle  and  the  lymphat- 
ics  of  the  triangnilar  ligament  of  the  liver  (Fig.  21).  When  cancer  invades  the 
iTinphatics  of  the  rectus  and  advances  as  far  as  the  umbilicus,  it  inay  spread  to  the 
liver  by  the  triangnilar  ligament,  downward  in  the  direction  of  the  deep  epigastrics 
to  the  extemal  iliac  glands,  or  backward  along  the  lumbar  arteries  to  the  aortic 
glands. 

The  upper  portion  of  the  external  oblique  is  supplied  by  branches  of  tlie 
musculophrenic,  which  perforates  opposite  the  ninth  rib.  The  lymphatics  ac- 
companying  it  enter  the  internal  mammarv  group  (stemal  glands). 

AXILLARY  GLANDS. — Wide  variatioiis  in  number  and  position  of  the  axil- 
lary  glands  (Figs.  2,  20,  34.  39)  occur.  The  various  groups  have  been  classified 
by  Leaf  as  f  ollow8 : 

"(a)  Central :  Two  to  five  glands  U8ually  about  the  size  of  almonds,  embedded  in 
the  axillai7  fascia. 

"(b)  Subcapsular:  Three  or  more  large  glands  lying  over  the  dorsalis  scapular 
artery  and  the  termination  of  the  subcapsular  vein. 

"(c)  Pectoral:  One  or  more  small  glands  lying  to  the  inner  side  of  the  axillai7 
vein  behind  the  pectoralis  minor,  some  members  of  this  group  being  often  found  just 
above  the  upper  border  of  the  pectoralis  minor  at  the  origin  of  the  acromiothoracic 
vessels. 

"(d)    Infraclavicular:     A  few  small  glands  l.ying  on  the  serratus  mngnus  al)Ove 
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the  pectoralis  minor  and  to  the  inner  side  of  the  axillary  vein  immediately  l)elow  the 
clavicle. 

"The  less  constant  groups  consist  of : 

''(a)  Two  or  more  small  glands  situated  at  the  commeneement  of  the  subcapsular 
vein,  as  it  lies  on  the  serratus  magnus. 

"(b)  A  few  glands  lying  on,  or  immediately  under  the  lower  margin  of  the  pec- 
toralis major,  in  front  of  the  second  or  third  serration  of  the  serratus  magnus. 

'*(c)  A  few  glands  are  occasionally  seen  between  the  pectoralis  major  and  minor 
muscles  over  the  course  of  the  pectoralis  branches  of  the  acromiothoracic  artery. 

"(d)  A  cephalic  gland  is  occasionally  found  in  the  groove  between  the  pectoralis 
major  and  the  deltoid.  It  may  be  inMnediately  below  the  clavicle  or  one  and  a  half 
inches  lower  down  to  the  outer  side  of  the  axillary  vein." 

EXTRA-AXILLARY  GLANDS. — Most  of  the  glands  are  situated  within  the 
axilla.  The  followmg  are  found  without:  One  of  the  subscapular  group  at 
times  projects  backward  and  lies  between  the  teres  minor  and  infraspinatus 
(this  gland  is  liable  to  escape  notice  and  a  special  search  should  alway8  be  made 
for  it) ;  some  of  the  inf  raclavicular  group  may  be  to  the  outer  side  of  the  axillary 
vessels ;  the  cephalic  gland,  when  present,  lies  over  the  cephalic  vein  extemal  to 
the  axillary  vein.  These  glands  have  to  be  removed  separately.  Beside  the 
larger  lymphatic  gland  visible  to  the  naked  eye,  there  are  innumerable  tiny 
nodulea  of  lymphoid  tissue,  each  of  which  is  a  miniature  lymphatic  gland, 
Stiles  States  that  fat  lobules  may,  if  the  need  arise,  develop  into  lymphoid 

tissue. 

The  Azillar7  Fascia. — It  will  be  readily  seen  that  an  operation  which  does 
not  remove  the  axillary  fascia  in  toto  (Figs.  29,  32,  33)  fails  to  remove  ali  the 
lymphatic  tissue  from  this  region ;  hence,  the  importance  of  a  knowledge  of  the 
fascia.    There  are  3  distinct  f ascise  lining  the  axilla : 

(1)  The  costocoracoid  or  8Uspen8ory  ligament  is  attached  to  the  clavicle  by 
a  doublo  root,  which  incloses  the  subclavius  muscle.  Lower  down  it  again  splits 
in  two,  to  surround  the  pectoralis  minor,  reunites,  and  blends  with  the  sub- 
cutaneous  tissue  of  the  skin.  From  its  under  surface  it  gives  off  the  ligament  of 
Gerdy,  which  passes  to  the  sheath  of  the  axillary  vessels, 

(2)  The  deep  axillary  fasci«  covering  the  muscles  form  the  posterior  and 
external  walls  of  the  axilla ;  a  deep  intemal  fascia  covers  the  serratus  magnus ; 
and  a  deep  anterior  fascia  attached  above  to  the  clavicle,  and  covering  the  pos- 
terior surface  of  the  pectoralis  major,  forms  the  greater  portion  of  the  anterior 
wall  of  the  axilla. 

(3)  The  fascia  covering  the  lower  portion  of  the  axilla  extend8  from  the 
fascia  over  the  serratus  magnus  to  the  fascia  of  the  arm.  It  presents  an  oval 
opening,  the  outer  edge  of  which  is  known  as  the  arm  arch  (Armbogen),  the 
inner  edge  as  the  axillary  arch  (Achselbogen). 
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THE  SUBGIOAL  TBEATMENT  OF  THE  ANOHALIES  AND  DISEASES 

OF  THE  BBEAST 

DEVELOPMENT   ANOMAIJES 

Hicromazia. — Micromazia  is  the  condition  in  wliich  the  infantile  type  of 
maiuma  persists  after  piiberty.  It  is  often  an  eKpression  of  defective  genital 
development,  and  at  times  is  associated  with  maJfonnations  of  the  pectoral 
muscles  and  chest  wall.  The  condition  can  be  somewhat  improved  by  sjstematic 
exereise8  and  massage.  If,  for  esthetic  reasons,  it  is  desirable  to  increase  the 
fullness  of  the  breast,  a  portion  of  fat  can  be  taken  from  abdomen  or  buttock 
and  transplanted  into  the  retromamniarj  space.  Gaillard  Thomas'  crescentic 
incision  (see  page  642)  is  used.  A  graft  of  suitable  dimension  is  inserted  be- 
tween  the  posterior  surface  of  the  breast  and  the  anterior  surface  of  the  pec- 
toralis  major,  and  is  fixed  in  plače  by  catgut  sutures.  The  wound  is  closed 
without  drainage  and  a  supporting  bandage  applied. 

Poly]nazia  (Supemumerarj  Breast)  and  Polythelia  (Supemumerarj  Nipples). 
— These  conditions  are  not  uncommon,  but  removal  is  only  indicated  for  esthetic 
reasons  or  where  the  supernumerary  organ  is  giving  rise  to  pain  or  discomfort. 
These  conditions  arise  during  lactation  and  are  encountered  most  frequently  in 
the  axillary  mamma,  rarely  in  the  inguinal  mamma.  If  mastitis  and  abscess 
occur,  they  should  be  treated  according  to  general  surgical  principles. 

ANOMAIJES   OF    SEOBETION 

Agalactia. — The  complete  absence  of  secretion  is,  as  a  nile,  bilateral.  The 
treatment  consists  in  endeavoring  to  induce  lacteal  secretion  by  cupping  the 
nipple  and  by  applying  a  vigorous  snckling  infant.  AVilliams  bas  proposed  the 
application  of  electricity  and  massage  to  the  breast  and  ovary.  Tonics,  galacta- 
gogues,  etc,  are  indicated.  The  therapeutic  value  of  specific  organotherapy  for 
this  anomaly  bas  not  yet  been  determined. 

Oalactorrhea. — The  flow  of  milk  may  be  excessive  during  lactation,  or  may 
be  unduly  prolonged  (galactorrhea).    As  a  rule,  the  condition  is  bilateral. 

If  the  secretion  persists  after  weaning  and  is  underraining  the  patient'8 
health,  every  means  should  be  taken  to  check  it.  The  breast  is  treated  locallj 
with  a  compression  bandage,  belladonna  plasters,  compound  iodin  ointment; 
and  internally  by  belladonna,  bromids,  KI,  extract  of  corpus  luteum,  and 
saline  purgatives.  If  palliative  means  fail  and  the  drain  on  the  sy8tem  becomes 
too  great,  resort  may  be  had  to  amputation.  As  an  alternative  Baumgartner 
bas  suggested  resection  with  ligature  of  the  principal  arteries  and  lactiferous 
ducts. 

Heterochronic  Lactation. — This  comprises  ali  lactation  occurring  outeide  the 
normal  nursing  period.  For  the  consideration  of  that  occurring  in  the  new- 
bom  and  at  puberty,  see  Engorgement  (page  623).    In  the  male  it  may  aocom- 
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pany  gj^uecomastia ;  in  the  female  it  is  not  uncommon,  and  is  often  the  result  of 
a  mechauical  irritation  of  the  uipple.  Vogt  reported  a  čase  of  lactation  occur- 
ring  after  a  severe  burn  of  the  chest,  the  secretion  having  evidentlv  been  started 
up  by  the  iiitense  local  congestion  caused  by  the  bum.  The  question  of  the 
relationship  between  lactation  and  the  function  of  the  ovary  is  not  definitelj 
settled,  but  it  appears  that  the  corpiis  luteum  of  the  ovary  secretes  a  substance 
which,  entering  the  general  circulation,  aflFects  the  function  of  the  mamniary 
gland.  Baumgartner,  on  account  of  the  antagonism  between  the  genital  func- 
tion and  lactation,  suggests  the  use  of  the  extract  of  corpus  luteum  for  the 
treatnient  of  a  galactorrhea  and  heterochronic  lactation,  and  the  emplovment  of 
the  ovarian  extract  in  the  cases  where  the  milk  secretion  is  impaired  by  a 
diminutiou  of  the  menses.  The  ovarian  extract  increases  the  ovarian  congestion 
and  thus  relieves  the  breast. 

THB   TBAUMATIO  AFFEOTIONS   OF   THS   BBEAST 

The  following  conditions  will  be  considered  under  this  head:  wounds, 
contusions,  and  burns. 

Wound8. — The  treatment  of  wound8  of  the  non-lactating  breast  presents  no 
special  difficulties.  \Vhen  the  breast  is  wounded  during  the  period  of  lactation 
and  the  lactiferous  ducts  are  involved,  a  milk  fistula  may  develop,  which  will 
8pontaneously  disappear,  however,  if  lactation  be  stopped. 

Contusions. — These  lesions  are  frequent  and  often  accompanied  by  severe 
pain.  They  vary  from  a  simple  ecchymosis  to  the  formation  of  a  large  hema- 
toma.  Examplcs  of  mammary  absccss  following  traumatism  are  not  uncom- 
mon ;  on  opening  sucli  an  abscess,  pus  mixed  with  broken-down  blood-clots  will 
be  found.  A  certain  number  of  cases  of  chronic  mastitis  give  definite  histories 
of  repeated  trauma.  The  relationship  between  tumor  formation  and  trauma- 
tism is  stili  problematic  The  treatment  consists  in  the  application  of  weak 
refrigerant  lotions  and  a  compression  bandage,  and  in  the  removal  of  ali  sources 
of  chronic  irritation. 

Burns. — Burns  of  the  breast  often  accompany  burns  of  the  neck  and  thorax. 
Even  if  the  nipple  and  lactiferous  ducts  are  destroyed  by  cicatricial  contraction, 
the  breast  may  not  atrophy ;  and  if  prcgnancy  ensues,  the  possibility  of  inflam- 
niation,  abscess  formation,  and  gangrene  is  to  be  considered. 

The  superficial  burns  in  this  region  are  best  treated  by  the  dry  hotrair 
raethod ;  the  deeper  burns  by  the  usual  surgical  methods. 

OONGESTIONS   AND   ENGOBOEMEKTS   OF    THE    BBEAST 

Under  this  hcading  will  be  considered :  mastitis  of  the  new-born  (mastitis 
neonatorum)^  mastitis  of  adolescence  (mastitis  adolescentium) y  and  milk  en- 
gorgement  (lactation  mastitis). 

Mastitis  Neonatomm. — The  breasts  of  the  new-born  of  both  sexes  are  subject 
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to  hypertrophy.  The  epithelium  of  the  ducts  undergoing  an  active  prolifera- 
tion,  the  gland  becomes  swollen  and  tender,  and  a  few  drops  of  milk  fluid  can 
be  expressed.  The  condition  is  of  little  importance,  and,  as  a  rule,  subsides  in  a 
few  days  unless  the  breast  is  irritated  or  infected.  The  treatment  consists  in  the 
application  of  soothing  lotions.  If  an  abscess  develops,  it  should  be  opened  and 
drained. 

Hastitis  Adolescentinm. — This  condition  is  observed  both  in  boys  and  giris, 
and  is  an  expression  of  physiological  development.  The  treatment  consists  in 
the  application  of  support,  moderate  compression,  and  soothing  lotions. 

Lactation  Hastitis. — An  extreme  degree  of  physiological  engorgement  inav 
take  plače  during  early  lactation  due  to  the  blocking  or  the  retention  of  milk 
in  the  gland.  This  retention  may  be  caused  by  the  imperfect  forraation  of 
the  nipples,  the  blocking  of  the  lactiferous  ducts,  or  the  failure  of  the  child  to 
suck.  If  possible,  remedv  the  causative  f actor  and  relieve  the  milk  engorgement 
by  massage,  the  breast  pump,  and  extra  nnrsing.  If  these  means  fail,  lactation 
should  be  terminated  and  the  further  secretion  of  milk  arrested  by  the  applica- 
tion of  a  firm  compression  bandage,  and  the  administration  of  saline  purgatives, 
belladonna,  potassium  iodid,  etc.  The  milk  engorgements  derive  their  snrgical 
importance  from  the  fact  that  they  are  one  of  the  chief  predisposing  canaes  of 
pyogenic  mastitis. 

A0QX7IB£D   DEFOBMITIES   OF   THE   B&EAST 

Pendnlons  Breast. — Flaccid  and  pendulous  breast  may  give  rise  to  neural- 
gia,  dragging  pains,  chronic  congestion  (Velpeau's  hyperstatic  engorgement), 
chronic  inflammatory  changes,  and  8ubmammary  eczema.  A  pendulous  hyper- 
trophied  breast  is,  for  cosmetic  and  functional  reasons,  a  drawback  in  the  the- 
atrical  and  operatic  professions.  Kiittner  quotes  a  čase  of  an  opera  singer  who, 
on  account  of  the  hypertrophy,  had  to  bandage  her  breasts  to  the  abdomen. 
This  limited  her  breath  so  that  her  voice  lost  in  tone  and  volume.  Palliative 
means  of  compression  bandages,  massage,  and  support  failing,  some  fonn  of 
mastopexy,  resection,  or  excision  with  a  plastic  reformation  of  the  gland,  must 
be  performed. 

MASTOPEXY  (GIRARD) — Gaillard  Thomas'  crescentic  skin  incision  is  made 
under  the  breast,  the  breast  loosened  from  the  pectoral  fascia  and  turned  iipward  and 
backward  so  that  the  under  surface  of  the  breast  is  anterior.  A  blunt  separation  of 
the  pectoral  muscles  is  made,  and  the  cartilage  of  the  second  rib  laid  bare.  A  strong, 
8lightly  curved  necdle  is  threaded  with  heavy  chromic  catgut  and  passed  from  above 
downward  in  the  form  of  a  mattress  suture,  through  the  cartilage  of  the  rib  and  the 
upper  pole  of  the  gland  sheath.  The  suture  is  tightened  and  the  breast  raised  to  the 
desircd  level.  Four  loop  sutures  of  different  lengths  are  placed  in  the  posterior  sur- 
face of  the  gland  extending  through  its  entire  breadth  and  taking  a  point  of  support 
from  the  first  suture.  The  sutures,  when  drawn  tight,  act  as  puckering  strings, 
gathering  the  spread-out  gland  into  a  heraispherical  shape.  The  posterior  surfnce  of 
the  gland  is  then  sutured  to  the  pectoral  fascia  by  num.erous  interrupted  sutures  and 
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the  wound  closed.  Strips  of  fascia  lata  passed  around  the  second  rib  and  used  as 
slings  to  support  the  breast,  may  be  found  of  value. 

LATEBAL  MA8T0PEXY. — Verchere  (1898)  devised  an  operation  called  lat- 
eral  ma8topexy.  He  removed  a  triangiilar-ehaped  portion  of  skin  and  subcutane- 
ons  tissue  from  the  region  between  the  axilla  and  the  oiiter  border  of  the  peeto- 
ralis  major  and  the  breast,  the  base  of  the  triangle  being  vertical  and  the  apex 
toward  the  breast.  He  sutured  thiB  woiind  in  a  Y-shaped  manner,  forcing  the 
breast  tipward  and  outward.  This  method  does  not  restore  the  breast  to  its 
normal  position,  and  is,  therefore,  inferior  to  Girard^s  operation. 

£XGISION   OP   THE   MAMMABT   TISSUE   WITH   THE   EEFORMATION   OF   A 

MAMMA  BY  SKIN  AND  FAT. — This  operation  wa8  perfonned  by  Kiittner  on  a 
young  opera  singer  before  mentioned.  It  was  important,  on  account  of  the 
interference  with  her  voice,  to  remove  the  hypertrophied  breasts.  From  a  cos- 
metic  standpoint  it  wa8  almost  as  important  that  no  scar  be  seen  and  that  the 
substitute  breasts  be  so  constructed  as  to  allow  the  wearing  of  a  low-neck  dress. 
In  performing  this  operation,  Thomas'  crescentic  incision  was  made,  the  mam- 
mary  gland  removed,  and  the  defect  filled  with  fat.  If  a  siiffieient  fat  tissue  can- 
not  be  secured  in  the  mammary  region,  a  transplant  is  taken  from  the  abdomen 
or  buttock.  The  shape,  tone,  and  fuUness  of  the  newly  constructed  mamma  can 
be  greatly  improved  by  sy8tematic  massage,  and  within  3  to  6  months  surpris- 
ingly  natural-looking  breasts  can  be  obtained. 

BESEGTION. — Pousson  and  Michel  excised  a  large  portion  of  the  skin  and 
glandular  tissue  from  the  upper  circumference  of  the  breast  and  fixed  the  re- 
maining  portion  to  the  pectoral  fascia.  Dehner  fixed  the  breast  to  the  perios- 
teum  of  the  third  rib.  The  disadvantage  of  this  operation  lies  in  the  prominence 
of  the  scar,  which  sometimes  takes  on  a  keloid  character. 

Atrophy  o£  the  Breast. — The  volume  of  the  breast  is  not  an  indication  of 
the  development  of  the  gland,  certain  women  with  large  breasts  being  unable  to 
nurse,  while  of  others  with  small  breasts  the  revcrse  is  true.  Atrophy  is  normal 
after  the  menopause,  and  abnormal  when  it  appears  after  the  first  child.  It 
may  be  due  to  local  causes,  such  as  mastitis  or  the  compression  of  a  corset. 
Atrophy  has  been  encountered  after  mumps,  with  chlorosis,  syphilis,  and  tu- 
berculosis,  and  is  present  in  cretins,  degenerates,  and  in  infantilism. 

Treatment  consists  in  remedying  the  constitutional  fault,  if  possible,  and 
employing  means  to  excite  lactation  (see  Anomalies  of  Secretion). 

IKffiue  Hypcrtrophy  o£  the  Breast. — The  treatment  varies  with  the  type : 
(1)  diflFuse  hypertrophy  not  associated  with  pregnancv;  (2)  diifuse  hyper- 
trophy  associated  with  pregnancy. 

(1)   DIFFUSE  HYPERTROPHY  NOT  ASSOCIATED  WTTH  PREGNANCT. — The 

following  conditions  are  considered  under  this  heading:    the  so-called  hyper- 

trophy  of  puberty  or  virginal  hvpertrophv ;  hypcrtrophy  occurring  in  intermit- 

tcnt  fover ;  hvpertrophv  of  the  breast  in  elephantiasis. 

Hvpertrophv  of  the  breast  associated  with  intermittent  fever  yields  to  ap- 
*       41B    ' 
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propriate  qiiinin  therapv.  Enlargement  of  breasts  in  elcphaiitiasis  inav  call 
for  amputation. 

DiFFusE  ViROiNAL  HvpERTROPiiv. — Diffuse  virginal  hypertrophy  is  of  a 
progressive  nature,  th»  growth  being  either  rapid  or  8low,  and  with  little  or  no 
tendency  to  spontaneous  cure.  In  the  27  cases  reported  by  Delbet,  only  one  re- 
turned  to  the  normal. 

Palliative  Treatment. — The  palliative  treatment  is  employed  in  the  milder 
and  earlier  cases.  It  consists  in  the  application  of  compound  iodin  ointmeiit, 
compression  bandages,  the  recumbent  position,  a  dry,  spare  diet,  and  the  in- 
temal  administration  of  KI.  If  acute  and  associated  with  the  suppressioii  of 
the  menses,  this  condition  is  to  be  actively  treated.  The  faihire  of  palliative 
means  is  not  surprising  when  we  consider  the  progressive  nature  of  the  diseasc 
and  the  close  relationship  it  bears  to  a  diffuse  fibroma. 

The  operative  measures  consist  of  (1)  resection,  with  or  without  mastopexy ; 
(2)  amputation. 

Resection, — Successful  resections  have  been  performed  by  Morestin,  Ver- 
chere,  Pousson,  and  Dehner.  Morestin  exposed  the  posterior  surface  of  the 
breast  by  means  of  Thomas'  semieircular  incision  and  resected  a  disk-shaped 
segment  from  the  under  surface  of  the  breast.  The  hemorrhage  wa8  controlled 
by  compression  and  the  wound  closed  with  fine  sutures.  A  cure  wa8  obtained 
in  the  left  breast,  but  the  condition  continued  in  the  right.  The  operation 
was  repeated,  and  the  second  time  resulted  in  a  cure.  In  a  subsequent  čase, 
Morestin,  after  the  resection,  fixed  the  cut  surface  of  the  breast  to  the  apo- 
neurosis  of  the  pectoralis  major.  Dehner  removed  from  the  upper  segment  of 
the  breast  a  large  elliptical  portion  of  skin,  subcutaneous  and  hypertrophied 
mammary  tissue.  The  fibers  of  the  pectoralis  major  were  separated  by  blunt 
dissection ;  the  periosteum  of  the  third  rib  exposed,  and  the  breast  sutured  to 
it.  The  inflamed  condition  of  the  skin  beneath  the  breast  prevented  the  use  of 
a  submammary  incision. 

Amputation, — Amputation  is  indicated  if  ali  palliative  means  have  failed ; 
if  the  progressive  growth  is  causing  distressing  symptoms ;  or  if  the  breast  is 
ederaatous  and  engorged  with  blood.  As  a  preliminary  precautionary  measure, 
to  minimize  the  loss  of  blood,  the  patient  is  put  to  bed,  the  parts  supported,  and 
a  compression  bandage  applied.  One  breast  is  removed  at  a  time,  thus  diminish- 
ing  the  shock  and  lessening  the  hemorrhage.  A  moderate  interval  of  time  is 
allowed  to  intervene  before  the  second  breast  is  removed,  as  a  spontaneous 
diminution  of  the  second  breast,  after  the  removal  of  the  first,  has  been  reporteil. 
The  larger  breast  is  removed  first.  Ample  skin  flaps  are  turned  do\vn,  and  if 
the  tumor  is  very  vascular,  the  hemorrhage  is  controlled  by  passing  2  strong  pins 
through  the  growth  (Porter)  and  winding  rubber  tubing  beneath  them.  The 
growth  is  then  cut  away,  the  constrictor  loosened,  and  the  bleeding  points 
are  secured.  If  advantage  is  taken  of  the  anatomical  fact  that  the  principnl 
blood  8upply  of  the  breast,  both  arterial  and  venous,  is  superficial,  and  the 
dissection  is  carried  out  between  the  posterior  surface  of  the  gland  and  the 
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pcctoral  fascia,  the  loss  of  blood  will  be  greatly  diminished  and  the  use  of  pina 

and  constrictors  will  be  imnecessarv. 

t/ 

(2)  DiFFusE  Hypertrophy  Associated  with  Pregnancv. — Here  the  ex- 
pectant  plan  of  treatment  should  be  employed,  as  the  completion  of  pregnancy 
prodnces  an  amelioration  of  the  condition.  In  the  acute  cases  means  to  induce 
lacteal  secretion,  as  cupping  of  the  breasts  or  daily  application  of  a  suckling 
child,  should  be  employed.  Urgent  8ymptom8  call  for  the  tennination  of  the 
pregnancy  or  the  ampiitation  of  the  breasts. 

Progtiosis. — The  virginal  hypertrophy  has  less  tendency  to  spontaneous  ar- 
rest.  In  hypertrophy  of  pregnancy  50  per  cent.  of  the  cases  regress  after  de- 
li verv,  and  of  the  remaining  50  per  cent.  only  20  per  cent.  require  amputation. 
According  to  Porter,  in  untreated  cases,  1  in  16  dies.  Certain  complications 
mav  arise  which  make  the  prognosis  much  more  grave.  These  breasts  are  more 
liable  to  infections,  abscess  formation,  and  gangrene,  and  abortions  are  common. 
Cachcxia  has  occurred  from  the  enormous  size  of  the  tumor.  Curvature  of  the 
spine  and  chcst  deformities  have  been  reported.  If  the  operation  is  carefully 
earricd  out,  the  mortality  is  negligible  and  the  cure  certain. 

Oynecomazia  or  Oynecoma8tia. — The  term  gynecomazia  or  gynecomastia  is 
applied  to  hypertrophy  of  the  breast  occurring  in  the  male.  Cases  of  a  real 
fi^landular  hypertrophy  in  contradistinction  to  a  heaping  up  of  fat  and  fibrous 
tissne  aro  rare.  The  condition  may  be  unilateral  or  bilateral.  The  gyneco- 
mastia  niav  be  essential,  as  observed  in  patients  othenvise  normal ;  or  it  may 
bo  associated  with  a  congenital  or  acquired  testicular  atrophy.  The  latter  con- 
dition mav  be  the  sequel  of  an  orchitis  due  to  trauma,  mumps,  syphilis,  or 
tuberculosis.  Xo  treatment  is  necessary,  unless  it  gives  rise  to  deformity  or 
beconios  troublesome.  In  the  mild  čase  a  compression  bandage  with  the  intemal 
administration  of  KI  is  indicated;  in  the  acquired  forms  organotherapy  has 
been  suggestcd ;  in  the  svphilitic  the  treatment  is  that  of  syphilis. 

VA8CULAB  AND   NEBVOUS  AFFEOTIONS   OF   THB   BBBA8T 

ITudcr  this  heading  the  following  will  be  considered:  spontaneous  ecchy- 
mosis,  bloodv  discharges  from  the  nipple,  and  mastodynia. 

Spontaneous  Ecchjrmosis. — Spontaneous  ecchymosis  is  found  in  hysterical 
wonicn,  in  heniophiliacs,  and  accompanying  certain  disorders  of  menstruation. 
The  treatment  of  the  so-called  spontaneous  ecchymosis  consists  in  the  removal 
of  the  causative  factor  and  in  the  application  of  light  compression  and  soothing 
lotions  to  the  breast  in  the  acute  stage,  and  later  of  gentle  massage,  heat,  etc.,  to 
proniote  absorption. 

Bloody  Discharge  from  the  Hipples. — As  a  bloody  discharge  from  the  nipple 
is  t  lic  classical  sign  of  papillary  cjstadenoma,  it  is  incumbent  on  the  surgeon  to 
])n)vr  that  the  so-called  spontaneous  bleedings  attributed  to  vicarious  menstrua- 
tit)ii,  ct(\,  are  not  manifestations  of  a  new  growth.  The  proof  will  require  an 
exploratory  ()|)cration. 
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][astodynia  (Neuralgia  of  the  Breast). — Irritable  breast  is  most  common  in 
neurotic  young  womeu  who  have,  associated  with  it,  disturbances  of  the  repro- 
ductive  8ystem.  This  requires  treatment  of  the  neurasthenia  and  of  the  genital 
conditions.  A  bandage  is  applied  with  the  object  of  supporting  the  breast  and 
keeping  the  patient  f roiii  handling  it.  Local  analgesics,  belladonna  plasters,  hot- 
air  douches,  galvanisir,  and  the  applieation  of  the  tineture  of  iodin  are  used. 
In  the  severe,  persistent  cases  alcohol  injections  of  the  nerves  have  been  sug- 
gested.  Baumgarten  suggests  the  evulsion  of  the  involved  intracostal  nerves, 
as  they  escape  from  their  canals.  Finney  reports  a  čase  in  which  it  wa8  neces- 
sary  to  amputate  the  breast  in  order  to  relieve  the  intense  pain. 

AFI*£OTIONS   OF    THB   KIPPLB 

Affections  of  the  nipple  are  a  f ertile  source  of  much  mi8ery  in  suckling  and 
the  cause  of  most  mammary  infections.  The  treatment  of  the  folIowing  condi- 
tions will  be  considered :    (1)  deformities,  (2)  inflaramations,  and  (3)  tumors. 

1.  Deformities. — Ono  or  both  nipples  may  be  small,  umbilicatcd,  or  in- 
vaginated.  The  condition  is  congenital  or  the  result  of  a  cicatricial  contraction 
folloAving  a  previous  inflammation.  Under  these  conditions  suckling  becomes 
impossible  or  is  difficult  and  unsati8fying.  The  redoubled  eflForts  of  the  child 
may  produce  an  irritation  rendering  the  formation  of  cracks  and  fissures  pos- 
sible,  and  thus  predisposing  the  breast  to  infection. 

SMALL  OR  ATROPHIC  NIPPLES. — A  preparatory  course  of  treatment,  with 
the  object  of  developing  the  nipple,  should  be  begun  as  soon  as  the  condition  is 
recognized.  Gentle  traction,  sy8tematic  massage,  and  cold  applications  to 
stimulate  the  contraction  of  the  areolar  muscular  fibers  are  employed.  Be- 
tween  the  treatments  the  nipple  is  surrounded  with  a  thick  ring  of  plaster,  and 
a  firm  compression  bandage  applied.  This  gradually  renders  the  nipple  more 
and  more  prominent.  In  certain  villages  in  France  it  is  the  custom  to  prepare 
the  breasts  by  oflFering  the  nipples  to  the  suckling  of  a  vigorous  infant. 

UMBILICATION. — In  this  condition  the  nipple  is  well  formed,  but  impris- 
oned  in  a  depression  produced  by  an  overhanging  ridge  of  skin,  Nursing  ia 
impossible  without  surgical  intervention.  Kehrer  has  devised  an  operation 
called  mammilliplasty,  to  remedy  this  deformity.  Good  results  have  been  re- 
ported  by  Herman,  Rapin,  and  others. 

Mammilliplastv  (Fig.  8). — Two  crescentic-shaped  portions  of  skin  are  re- 
moved  from  the  overhanging  skin  edges,  the  deep  adherences  of  the  lactiferous 
ducts  are  carefully  freed,  and  the  edges  of  the  wound  sutured.  Where  the  de- 
formity  is  marked,  a  complete  ring  of  skin  is  removed  from  the  overhanging 
edge,  and  the  inner  circular  edge  of  skin  is  united  to  the  outer  edge  by  inter- 
rupted  silk  sutures.  The  result  ing  traction  levels  the  projection  edge  and  forces 
the  nipple  to  rise.  The  aftier-treatment  consists  in  measures  to  develop  the  re- 
stored  nipple  (sce  Tre<atment  of  the  Small  Xipple). 

INVAGINATION. — This  is  the  most  advanced  and  the  rarest  of  the  deformi- 
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ties  of  the  ntpple.  Congenital  or  acquired  invagiDation  ia  not  to  be  confounded 
with  the  retraction  caiised  by  inalignanev.  The  treatment  ia  aimed  at  keeping 
the  depression  dry  and  clean,  aad  avoiding  eczema,  ulceratioa,  and  mastitis. 

2.  Inflammatioiu  of  the  Nippl«. — Excoriation3,  cracka,  and  fiasureB  are 
the  conunonest  lesiona  of  the  nipple.  Thej  occtir  during  lactation,  and,  ae  a 
rule,  are  the  result  of  a  laek  of  cleanliness.  They  derive  their  importance  from 
the  fact  that  they  are  often  the  starting  point  of  an  aciito  mastitis.  The  soft  and 
delicate  nature  of  the  areolar  slan,  tho  constant  moisture,  and  the  repeated  irri- 
tation  keep  the  fissures  from  healing.  The  pain  may  be  so  severe  that  the  patient 
caiinot  nurse,  vith  the  reault  that  the  breast  becomes  engorged,  ■»hich  stili 


furthcr  favors  the  spread  of  the  infection.  Prophvlactic  measures  should  be 
inatituted  during  the  latter  months  of  pregnancy.  Pressiire  or  friction  of  the 
nipple  must  he  avoided,  and,  if  retracted,  it  sliouUI  he  gradually  withdrawn. 
During  lactation  the  nipple  should  be  washed  with  wann  boraeic  solution, 
dried,  and  duated  with  boraeic  powder  or  anointed  with  ]iquid  albolin,  Strict 
surgical  cleanliness  should  be  observed  by  tho  nurso  and  ber  hands  ster- 
ilized  before  tonching  the  nipplea.  The  iufant's  moutli  eliould  be  kept  in 
good  condition.  If  the  fissures  are  paiiifiil,  a  sbield  should  be  woni.  Thia 
failing,  nursing  ahould  be  diacontiuued.  Deep  fiasurea  and  cracks  should  he 
touclied  with  a  ailver  nitrate  stick.  fn  verv  sonaitive  oases  it  will  be  found 
nece8aary  to  precede  the  application  of  ailver  nitrate  with  cocnin.  If  there 
is  a  tendencv  to  form  criiats,  these  are  to  be  gently  removed  after  softening 
tliem  in  a  solution  of  equfl]  parta  of  !)0  per  cent.  alcohol  and  glvcerin. 

GCZEUA  OP  THE  NIPPLE. — Kezema  mav  oceiir  independentlv  of  preg- 
nancy  and  lactation.  The  treatment  doea  not  differ  from  that  of  eczema  any- 
whcre  elae  in  the  bodv,    The  chronic  form  mav  aimulate  Paget'8  diacaae. 

BTPHTLT8  OF  THE  NIPPLE.— Cliancre  in  tliis  rejjion  is  apt  to  be  atypical, 
and  mav  varv  from  a  8hallow  finaure  to  n  large  indnratod  ulcer.'  The  treatment 
is  that  of  svphilii*. 
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3.  Tumon  o£  thc  Nipple  and  Areola. — Sebaceous  cysts,  ariain^  in  tlie 
glands  of  Montgomery,  are  the  most  frequent  tumors.  Others  are  papillomata, 
angiomata,  etc.    The  treatment  is  exci8ion. 

PAGET'S    DISEASE    OF    THE    NIPPLE    AND    AREOLA. — Treatment   is   car- 

ried  out  along  the  lines  of  carcinoma  of  the  breast. 


INITJUtfMATION  OF   THB  BBEAST 

The  inflammatorjr  diseases  of  the  breast  are  divided  into  2  classes,  the  acute 
and  chronic.  The  caiise  of  both  is  infection,  but  the  differences  in  sjmptoms, 
prognosis,  and  treatment  reqiiired  necessitate  a  detailed  study. 

AcuTB  Inflammation 

In  the  treatment  of  acute  mastitis  the  following  conditions  will  be  consid- 
ered:  (1)  mastitis  of  general  infection,  (2)  mastitis  of  local  infection,  (3) 
Ijmphangitis,  (4)  galactophoritis,  (5)  abscess,  (6)  gangrenous  cellnlitis  (dif- 
fuse  phlegmon),  and  (7)  ligneous  phlegmon. 

1.  Kastitis  of  Oeneral  Infection. — Acute  and  subacute  inilammations  of 
the  breast  may  take  plače  during  mumps.  The  condition  usually  resolves  with- 
out  suppuration.  Occasionallj  atrophj  ensues.  The  treatment  is  that  of 
mumps  plus  the  application  of  support  and  soothing  lotions  to  the  breast. 
Mastitis  has  occurred  after  typhoid,  and  as  a  metastatic  condition  it  sometimes 
complicates  septic  abortions,  puerperal  infections,  and  other  pjemic  conditions. 
The  treatment  is  that  of  any  pyemic  abscess. 

2.  Mastitis  o£  Local  Infection. — Mastitis  occurring  during  nursing  is  by 
far  the  commonest  form.  Attention  cannot  be  too  forcibly  f ocnsed  on  the  almost 
conatant  predisposing  canse— ^racks  and  flssnres  of  the  nipple.  The  apprecia- 
tion  of  this  fact  is  the  foundation  upon  which  the  prophylactic  and  abortive 
treatments  are  based. 

PEOPHTLACTIO  TEEATMENT. — Imperfectly  formed  or  unhealthy  nipples 
are  the  most  fertile  source  of  cracks  and  fissures.  The  prophylactic  treatment 
must  begin  with  young  girls.  It  is  the  duty  of  the  family  phvsician  to  see  that 
the  mothers  instruct  their  daughters  in  the  čare,  development,  and  protcction  of 
the  nipples.  For  the  prophylactic  čare  of  the  nipples  during  pregnancv  and 
lactation,  see  Diseases  of  the  Nipple  (page  629).  Another  safeguard  of  scarcelv 
less  prophvlactic  value  is  the  prevention  of  milk  engorgements  (see  page  623). 

ABOBTIVE  TBEATMENT. — The  close  relationship  of  the  inflammatory  le- 
sions  of  the  breasts  to  the  Ivmphatics  is  readily  understood  when  we  conaider 
that  the  sore  nipples  and  cracks  of  lactation  occur  at  the  very  moment  when 
the  lymphatic  circulation  of  the  gland  is  at  its  height.  Pvogenic  organisms, 
gaining  an  entrance  through  a  crack  or  advancing  down  a  duct,  reach  a  suc- 
culent  soil.     The  abortive  plan  consists  in  the  active  treatment  of  ali  cracks 
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and  fissures  of  the  nipple,  engorgements  of  the  breast,  Iymphangiti8y  and  galac- 
tophoritis.  For  the  treatment  of  the  cracks  and  fissures,  see  page  629;  for 
engorgements,  see  Lactation  Mastitis  (page  624). 

3.  iTinphangitia. — Ljmphangitis  is  treated  by  the  application  of  wet  dress- 
ings  of  liquor  alnmini  acetatis,  Thierseh's  solution,  etc.,  and  by  the  emploj- 
ment  of  a  supporting  bandage.  Cold,  in  the  form  of  ice,  is  employed  by 
many  surgeons,  while  others  have  seen  benefit  result  from  the  use  of  unguen- 
tlim  Črede. 

4.  Oalactophoritis. — Galaetophoritis  is  a  punilent  inflammation  of  the 
duets  and  is  charaterized  by  the  escape  of  pus  into  the  milk  when  pressure  is 
applied  to  the  breast.  This  insidious  affeetion  is  the  canse  of  many  fatalities 
among  infants.  Atrophy,  marasmus,  purpura  hemorrhagica,  or  signs  of  in- 
testinal  infection  in  the  child  shonld  demand  an  inunediate  microscopical  exam- 
ination  of  the  milk.  If  pus  is  found,  the  child  should  be  instantly  withdrawn 
from  the  breast  and  aetive  means  taken  to  provide  duct  drainage.  Gentle  mas- 
sage  with  expression  of  the  milk,  the  use  of  the  breast  pump,  and  Bier's  suction 
cups  are  indicated.  Between  treatments  the  breast  should  be  supported,  and 
wet  dressings  of  aluminum  acetate  applied.  In  addition  to  the  local  means, 
general  treatment  is  instituted  with  the  object  of  drying  up  the  breasts  and  com- 
bating  the  infection. 

5.  Abscess  of  the  Breast. — The  čare  of  any  variety  of  acute  manmiary 
absccss  in  a  nursing  woman  calls  for  both  local  and  general  treatment.  The 
child  should  be  taken  from  the  affected  breast  and  precautions  instituted  to  pre- 
vent  engorgements  in  the  opposite  one.  If  the  child  is  to  be  weaned,  and  this  is 
usually  dcairable,  treatment  aimed  at  the  drying  up  of  the  milk  is  begun.  The 
largo  absorbent  surface  presented  by  the  breast  and  the  anemic  state  of  the 
patient  make  it  imperative  that  the  elimination  of  the  toxins  be  secured  by  a 
free  catharsis  and  diuresis;  that  the  strength  of  the  patient  be  supported  by 
a  wholcsome  diet ;  and  that  her  resistance  be  increased  by  fresh  air,  sunlight, 
and  the  exhibition  of  iron. 

The  treatment  of  the  following  types  of  abscess  is  considered:  (a)  supra- 
mamnmrv,  (b)  inframammary,  and  (c)  retromammary. 

(A)  SUPRAMAMMARY  ABSCESS. — Supramammary  abscess  (Fig.  4)  de- 
velo])s  in  the  ccllulofattv  subcutaneous  tissue  between  the  breast  and  the  skin. 
The  termination  is  by  sloughing  and  ulceration  of  the  integument.  Although 
the  brca-st  tissue  is  involved  but  little,  the  skin  destruction  may  be  extensive. 
Supramammary  absecsses  are  generally  of  lymphatic  origin,  as  is  evidenced  by 
the  early  and  constant  existence  of  an  axillary  adenitis.  This  latter  point  is  an 
aid  in  the  differential  diagnosis  between  the  supra-  and  the  inframammary 
absccss.  Siiperficial  suppurations  in  the  form  of  common  boils  take  plače  in 
the  skin.  Thcse  boils  are  commonly  the  direct  result  of  an  infection  of  the 
sinall  s(»l)nccoua  glands  of  the  aroola.  The  treatment  consists  of  incision, 
('vacuation  of  the  contents,  drainage,  and  the  application  of  wet  antiseptic 
dressings.    The  surgeon  must  assure  hipiself  at  the  time  pf  operation  that  be  is 
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dealiDg  with  a  guperficial  abscess  and  not  with  a  superiicial  pocket  of  an  in- 
fraraainmarv  hour-glaas  abscess. 

(B)  INFBAMAMMARY  ABSCESa. — Infraraainraary  abscesa  (Fig.  4)  is  the 
conunon  form  of  abscess.     The  pus  forma  in  the  substance  of  the  gland  and, 

biirrowing  in  various  direc- 
tiona,  soon  forma  a  multilocu- 
iar  cavity.  The  miiltiloeular 
eharacter  of  theae  absceases  is 
accontuated  bv  the  fact  that 
thcy  are  prone  to  be  restricted 
where  the  pus  bas  burrowed 
througb  the  fascia  or  intra- 
mamniary  septa.  Abscesses 
can  thus  assnme  a  shape  which 
can  be  compared  to  an  bour- 
glasa  (Fig,  4).  Thecoramuni- 
cation  between  the  deep  and 
,  the  superficial  parts  is  repro- 
aented  by  a  narrow  cbannel. 
The  term  collar-biitton  abscess 
bas  also  been  applied  (Vel- 
peaii's  "absces  en  bouton  de 
chemise").  The  lugioal  si^- 
nifleance  of  the  ooUar-batton 
type  liei  in  the  (aot  that  a  in- 
perficial  anterior  inciiion  inay 
be  eiitirely  inRdeqaate  to  core 
the  condition. 

(C)  RETBOMAMMABY  ABSCESS.^The  2  most  common  cauaes  of  acute 
primary  retromaminary  abscess  (Fig.  4)  are  the  estenaion  of  an  inframammaTy 
infection  into  the  retromamniary  space  and  the  breaking  dovm  of  hematomas 
following  contusiona  of  the  breaat.  Secondary  retromammary  abscesses  ariae 
as  estensiona  from  neighboring  struetures,  necrosia  of  the  ribs,  perforating 
empyema,  perforating  abseeases  of  the  lung,  intestinal  fistulte,  ete.  They  may 
also  oecur  as  a  local  nianifostation  in  the  coiirse  of  a  pvemia.  These  Beeoudary 
abscesses  are  liablc  to  bccoine  chronie.  CHnicallv  the  retromammary  abscess 
pushea  the  who!e  breast  bodilv  forward.  The  baae  of  the  breast  8howa  an  area 
of  edema;  fluctiiation  can  be  detected  at  the  periphery;  and  the  pus,  if  left  to 
itself,  pointa  at  the  lower  and  oiiter  part  of  the  breast  or  biirrowa  into  the  axilla. 
Tlntreated,  the  projrnosis  is  grave,  owiiig  to  the  po88ibility  of  a  rapid  eitension 
in  celhilar  tissiie.  If  the  natural  drainnge  is  insiifficient,  the  abacesa  ia  liable  to 
beeome  chronie  and  Icave  numcrous  tortuous  fi.stnta';  wbile  an  early,  free  in- 
cision  in  the  thoracoiiiiiinmarv  fold  offcrs  a  apccilv  proapeet  of  ciire.  The  prog- 
nosiš  and  ti-catinent  in  the  sccondarv  varictv  varv  witli  tlie  causative  factor, 
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Opebativb  Tbeatment. — When  incising  the  breast  the  following  points 
are  to  be  kept  in  mind :  The  milk  ducts  must  not  be  cut  across ;  and,  conditions 
admitting,  the  incision  should  be  as  far  from  the  front  of  the  gland  as  can  be 
managed,  if  possible,  in  the  thoracomanimary  furrow. 

The  following  type8  of  operation  are  emplojed  in  the  treatment  of  acute 
abscess : 

1.  Small  anterior  radiating  incision  with  drainage,  in  the  thoracomam- 
mary  furrow. 

2.  Mnltiple  small  radiating  incisions  and  the  application  of  Bier'8  hypere- 
mic  treatment. 

3.  Large  anterior  radiating  incisions. 

4.  Areolar  skin  incision  (Morestin). 

(1)  A  Small  Anterior  Radiating  Incision  with  Drainage  in  the  Thoraco- 
mammary  Furrotv  (8hield's  Operation)  (Fig.  6). — I  prefer  this  method  for  the 
ordinary  inframammary  abscess.  The  following  is  a  description  of  the  opera- 
tion as  practiced  by  Shields : 


"So  soon  as  ela8ticity  and  deep  fluctuation  are  evident,  an  incision  is  made  radi- 
ating from  the  nipple  just  large  enough  to  admit  the  index  iinger  of  the  operator,  and 
this  is  deepened  until  pus  flow8.  The  finger  is  now  passed  into  the  cavity  and  in  the 
vast  majority  of  cases  it  will  be  found  that  the  end 
of  the  digit  may  be  brought  fairly  near  the  surface 
in  a  dependent  position,  and  this  is  gencrally  at  the 
thoracomammary  junction.  In  this  situation  it 
may  e8pecially  be  noted  that  scars  are  afterward 
hidden  from  view.  Sometimes  the  finger  passes  to- 
ward  the  axillary  margin,  and  occa8ionally  the  cav- 
ity  is  so  large  that  a  stout  bent  probe  must  be  used 
to  i  nd  i  ca  te  the  most  dependent  part  of  the  abscess. 
In  this  situation  the  gland  being  well  raised  by  an 
assistant,  a  free  opening  is  to  be  made  large  enough 
to  well  evaeuate  the  pus,  and  the  finger  being  now 
introduced  through  this,  the  inferior  opening,  the 
operator  will  be  surprised  to  find  that  the  pus  has 
burrowed  about  and  is  contained  in  loculi  bounded 
by  fibrous  septa.  Ali  sueh  septa  and  loculi  must 
be  broken  by  the  finger  and  the  numerous  irregular 
spaces  thus  convertcd  into  one  cavity.  It  is  espe- 
cially  noteworthy  that  in  many  instances  quite  a 
narrow  channol  toward  the  nipple  connects  the 
main  cavity  of  the  doop  abscess  with  the  more 
superficial  collection  of  pus  opened  anteriorly 
(^shirt-stud^  abscess),  and  it  will  then  be  clearly 
understood  how  inefficient  is  drainage  in  the  prac- 
tice  of  those  who  are  content  with  a  small  super- 
ficial incision  in  these  cases.  The  remainder  of  the  treatment  is  obvious:  The  cavity 
i«  woll  flushod  out  with  wlmtovor  antisoptic  agent  the  operator  faiioies,  and  a  full-sized 
tube  is  intri)(lufc(i  from  l>el()W.  Tho  opening  nuule  near  tlie  nipple  is  closed  with  fine 
hurschair  and  painted  witli  collodion.    It  readily  unitea  with  ()nly  a  faint  scar,  and  the 


Fio.  5. — A  Small  Anteriob  Radiat- 
ing Incision  with  Drainage  in 
Thoracomammart  Fold.  (Shield'B 
Operation.) 
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free  drainage  prevente  tbe  po3aibility  of  the  re-collection  of  pus  and  a  necessit;  foi 
further  operation.  The  tube,  a  verj  large  one,  can  be  left  in  tbe  carity  aa  toug  a« 
needfuJ,  and  is  bIovIj  ehortened  and  witbdrftwn." 


Fio.  6. — BtE8'B  SocnoM  Cup  Applibd 


(2)  Multiple  Small  Radtating  Incisiont  plus  Biers  Hyperemic  Treatment 
(FigB.  6,  7). — Small  punctures  are  made  over  the  iufiltrated  area;  a  large  suc- 

tion  ciip  alight]y  amaller  thau 
the  breast  is  applied.  Siic- 
tion  is  maintained  for  5  min- 
utea,  fo]lowed  by  a  period  of 
reat  for  3  minutea.  The  totol 
period  of  treatment  is  45 
minutea  dail,v.  A  moist, 
antiaeptic  dressing  and  a  aiip- 
portiug  bandage  are  applied 
and  remaiD  in  position  until 
the  nest  treatment.  fnder 
auction  properlv  applied,  the 
breaat  turna  a  dark  red,  re- 
mains  warm,  and  the  whole 
breaet  entera  the  ciip.  Dur- 
ing  the  earlier  stagea  30  to 

r  SucnoK  Ccp.  The  ^tm  tr»p  i«  60  C.  C.  of  pllB  mised  with 
hlood  and  senim  and  milk 
can  be  evacnafed;  the  dis- 
eharge  stoadilv  decreaaes  until  senim  aione  ia  obtained.  The  following  precau 
tioua  must  be  observed  in  appiving  tlie  auction :    The  auction  miist  be  genti«  aud 


to.  7. — Bien'«)  Mahhai 
to  catch  the  fiuids  so 
the  pump. 


that  they  irill  Dot  be  drairn   i 
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paiiiless,  the  breast  red  and  warm,  not  blue  and  cold;  removal  of  the  suction 
should  be  followed  by  a  reactive  hyperemia;  no  ecchjmotic  spots  should  appear 
in  the  skin.  It  is  claimed  that  with  this  treatment  a  cure  with  a  minimum  of 
disfigurement  and  glandular  destruction  can  be  obtained  in  a  shorter  tlme  than 
by  the  older  methods. 

(3)  Large  Anterior  Badiating  Incisions. — This  method,  which  is  disfigur- 
ing  and  very  destructive  of  gland  tissue,  is  reserved  for  the  severe  čase  in  which 
prorapt  and  energetic  treatment  is  required. 

(4)  Morestins  Areolar  Skin  Incision. — The  areolar  skin  incision  is  used 
in  the  esthetic  treatment  of  abscess  of  the  breast,  there  being  no  other  indication 
than  an  esthetic  one  to  ju8tify  it.  This  method  is  applicable  to  a  superficial 
areolar  abscess  and  to  a  collar-button  abscess  pointing  in  the  areola,  or  one  that 
can  be  reached  f rom  the  areola.    Following  is  Morestin^s  description : 

'T>uring  lactation  the  areola  is  2  to  3  cm.  wide.  The  incision  starts  at  the  root 
of  the  nipple  and  proceeds  by  the  shortest  route  toward  the  abscess.  The  skin  incision 
halts  at  the  areolar  margin,  the  knife  being  then  carefully  passed  under  the  skin  and 
the  abscess  opened  to  the  bottom.  The  cavity  is  explored  with  the  finger  and  the 
communication  between  the  deep  and  superficial  abscess  made  into  one.  The  cavity  is 
cleaned  out  and  disinfected  with  the  tincture  of  iodin  or  formal.  A  large  soft  rubber 
drain  is  brought  out  through  the  areolar  wound.  In  mastitis  following  lactation,  the 
breast  is  voluminous  and  more  or  less  pendant.  Thus  in  reality  the  areola  is  in  a 
dependent  position.  Drainage  is  stopped  in  three  to  fiye  days  and  a  complete  cure  can 
be  obtained  in  ten  to  twelve  days." 

COMPLIOATIONS. — Troublesome  bleeding  can  be  controlled  by  packing.  If 
sinuses  have  formed,  they  should  be  laid  bare,  traced  to  their  source,  curetted, 
disinfected,  and  packed ;  excised ;  a  wedge-8haped  portion  of  the  breast  contain- 
ing  the  sinuses  resected ;  and  in  cases  where  the  breast  is  completely  disorgan- 
ized,  amputation  will  be  required.  Deaths  from  fat  embolihave  been  reported. 
Shields  describes  a  čase  of  acute  mania  accompanying  a  mammary  abscess. 
We  have  had  two  sueh  cases,  in  one  of  which  the  patient  took  her  own  life. 

NON-TUBERCULOUS  CHRONIC  ABSCESS. — Any  acute  abscess  may  become 
chronic.  The  inframammary  and  retromammary  types  are  most  often  encoun- 
tered.  Inframammary  abscesses  occur  most  frequently  in  women  past  middlo 
life.  They  result  from  infected  hematomas,  the  suppuration  of  cysts,  or  the 
lighting  up  of  a  residual  abscess.  The  retromammary  type  is  most  often  the 
reault  of  conditions  arising  without  the  breast  (see  page  632).  Chronic  ab- 
scesses derive  their  surgical  significance  from  the  difBculties  and  mistakes  made 
in  diagnosing  them.  Such  abscesses  are  often  mistaken  for  tumors,  cancer, 
cvsts,  tuberculosis,  etc.  The  fact  that  a  bloody  discharge  may  be  obtained  from 
the  nipple,  that  the  nipple  may  be  retracted,  that  the  thick-walled  abscess  mav 
simulatc  a  tumor,  and  that  axillary  glandular  eniargement  is  present,  makes 
an  accurate  diagnosis  ab8olutely  essential. 

The  treatment  consists  in  removing  the  abscess  intact.  The  abscess  is  ex- 
posed  preferably  by  the  thoracomammary  incision ;  the  breast  is  tumed  up  and 
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the  abscess  dissected  out  in  its  entirety.  If  conditioua  prevent  this,  the  abscess 
is  incised,  disinfected,  and  efficient  drainage  provided.  At  times  aznputation 
of  the  breast  is  required. 

Chronic  retromammary»  ahscess  arising  without  the  breast  is  treated  by  in- 
cision,  drainage,  and  the  removal  of  the  eausative  factor. 

6.  Oangrenons  Cellulitis  (Diffnse  Phlegmon). — Gangrenous  cellulitis  of  the 
breast  is  treated  on  the  same  principles  as  any  gangrenous  celhilitis. 

7.  ligneous  Phlegmon. — This  term  has  been  applied  by  Ombredanne  to  a 
condition  in  the  breast  that  corresponds  to  that  described  by  Recliis  as  ligneous 
phlegmon  of  the  neck,  or  by  the  Germans  as  Holz  phlegmone.  It  is  charaeter- 
ized  by  a  slow  eourse  and  a  wood-like  hardening  of  the  tissues.  The  condition 
may  persist  for  months,  but  as  a  rule  terminates  in  resolution  or  gives  rise  to  a 
chronic  mastitis. 

The  treatment  consists  in  the  establishment  of  an  accurate  diagnosis,  an 
improvement  in  the  patient's  general  condition  and  in  local  means  to  stimu- 
late  the  activitj'^  of  the  tissues.  The  latter  consists  in  the  employment  of 
support,  compression,  compound  iodin  ointment,  mercurial  ointment,  etc.,  and 
the  judicious  use  of  Bier^s  suction  cups. 


Chronic  Mastitis 

Chronic  inflammation  of  the  breast,  or  chronic  mastitis,  is  characterized 
by  the  increase  in  the  eonnective  tissue  and  the  gradual  destniction  of  the 
glandular  elements.  The  most  important  part  played  by  the  surgeon  is  the 
securing  of  an  accurate  diagnosis,  the  prevention  of  anything  that  might  irri- 
tate  the  breast,  and  the  treatment  of  any  associated  genital  affections. 

The  use  of  bandages,  iodin,  ointments,  and  other  local  applications  should 
be  limited,  as  a  continuous  use  may  start  a  chronic  irritation. 

TUBEBOULOSIS  OF  THE  BREAST 

Primary  tuberculosis  of  the  breast  is  rare.  With  the  few  exccptions  of 
direct  inoculations  of  the  breast,  the  tuberculosis  is  secondary  to  lesions  else- 
where.  This  fact  brings  into  prominence  the  neee8sity  of  the  general  treat- 
ment of  the  patient.  The  skin  is  adherent  in  70  per  cent.  of  the  cases,  the 
nipple  retracted  in  30  per  cent.,  and  50  per  cent.  of  the  cases  show  an  early 
axillary  involvement ;  fistulization  is  not  uncommon. 

Palliative  Treatment. — This  consists  in  the  use  of  the  quartz  lamp,  X-rays, 
and  heliotherapy.  These  procedures  are  to  be  combined  with  the  appropriate 
surgical  treatment  of  the  existing  sinuses  and  pus  collections.  The  peculiari- 
ties  of  surgical  tuberculosis  and  the  liabilitv  of  such  lesions  to  8econdary  in- 
fection  are  to  govern  the  surgical  interference.  The  value  of  tuberculin  for 
this  condition  has  yet   to  be  proved.      Provided   the   tuberculous  lesion   is 
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clearly  limited  to  a  small  area,  a  partial  resection  of  the  gland  maj  be 
performed.  This  method  is  advocated  by  Kodman  in  cases  of  yoimg  iinmar- 
ried  womeii  in  whom  a  mutilation  of  the  breast  would  impair  chances  of 
matrimonj. 

Badioal  Treatment. — The  radical  treatment,  which  is  best,  consists  in  am- 
putating  the  breast  and  removing  the  axillary  glands. 

Frognosis. — Provided  ali  the  disease  is  removed  and  the  axilla  cleaned 
out,  the  operative  treatment  of  the  primary  cases  offers  a  permanent  and  satis- 
factory  cure  with  little  or  no  mortality.  Recurrences  however  have  been  re- 
ported.  In  the  secondary  cases^  the  prognosis  is  modified  by  the  natiire  and 
extent  of  the  original  lesion.  Deaver  reports  a  series  of  45  primary  cases 
and  29  secondary  ones  treated  by  operation  without  a  death.  Broendle,  re- 
viewing  the  late  results  obtained  in  16  operative  cases  in  the  TUbingen  Clinic, 
reports  but  one  recurrence.  This  was  a  severe  čase  with  Becondary  involvement 
of  the  ribs.  In  the  cases  where  the  radical  operation  was  performed,  the  per^ 
centage  of  cures  wa8  93.7  per  cent. 

STPHIUS   OF   THE   BREAST 

The  treatment  of  syphilis  of  the  breast  presents  no  special  differences  from 
the  treatment  of  syphilis  el8ewhere  in  the  body. 

AOTINOMTCOSIS   OF   THE  BBEAST 

This  rare  condition  may  be  the  result  of  a  direct  infection  through  a  crack 
in  the  nipple  or  skin,  or  may  be  8econdary  to  an  abdominal  or  thoracic  actino- 
myco8is.  The  obstinate  character  of  the  STippuration  and  its  tendencv  to  de- 
velop  metastases,  necessitate  prompt  and  energetic  treatment.  Locally  it  is 
best  combated  by  a  wide  excision  or  an  amputation  of  the  breast;  internally, 
by  the  administration  of  potassiiim  iodid. 

HTDATID  DISEASE   OF   THE   BBEAST 

Hvdatid  cy8ts  of  the  breast  are  rare.  They  may  be  situated  in  the  breast,  in 
tissue  behind  the  breast,  or  in  the  pectoral  muscle.  The  best  method  of  treat- 
ment consists  in  the  exci8ion  of  the  cvst  with  the  adjacent  gland\ilar  tissue  by 
a  wedge-shapcd  resection.  Other  methods  are  incision  of  the  cvst,  evacuation 
of  its  contents,  removal  of  the  parent  cyst  and  amputation  of  the  breast. 

OAIAOTOOELE 

Galactoceles  are  cvsts  containing  milk  or  substances  derived  from  milk. 
As  a  nile,  thcv  aro  found  near  the  nipplo,  but  thcv  may  occur  anywhere  in 
the  breast.    The  treatment  is  exci8ion  of  the  sac  and  immediate  suture  of  the 
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wound.     In  rare  instances  atnputation  of  the  breast  has  beeomc  neccssarv. 
We  coDsider  both  aspiration  and  incision  of  the  evst  unsurgical  prooedures. 


The  bcst  reeults  seem  to  have  followed  the  use  of  radium,  X-ravs,  and  the 
high-frequencv  epark.  Operative  resulta  have  been  disappointin^  and  rccui^ 
renccs  conimon.  In  operating,  a  wide  ezcision  should  bc  made  and  the  pap 
fillctl  in  with  skin  grafts.  Injections  of  tbioainamiu  are  emploved.  Snirth  C50) 
recommeiiils  repeated  injections  of  small  amounts  of  40  per  cent.  fomialiii  into 
the  substance  of  the  keloid,  claiming  that  iu  a  few  week8  the  keloid  is  destrove«! 
by  dry  necrosia.    The  formalin  must  not  be  injected  in  the  siibcutaueous  tissue. 


OT8TIO  DI8BASB8  OF  : 


(BECLV8) 


Chronic    Ct/stic   MastUis    (Koentg) ;    Cystadenoma    of   the    Breast    (Schim- 

melbuach) ;  Abnormal  Involtttion  {Warren)  ;  SenHe  Parenchijmatous 

Hypertropki/  (Bloodgood)  ;  Fihroris  and  GlandvJar  IIyper- 

plasia  with  Retention  Cy8ts  {Whitney) 

Cjstic  diseaec  of  the  breast  is  a  senile  lesion  of  the  breast  usnallv  begioning 
at  or  a  short  tirne  before  the  menopause,  altbongh  it  sonietimes  occurs  in 
yonuger  wonien.  The  condition  is  at 
firat  clinicallv  beuign  and  may  remain 
ao,  or  it  may  undergo  malignant  degeu- 
eration.  The  proportinn  of  cnses  under- 
going  this  change  is  varionslv  cstiraateil 
at  10  to  50  per  cent.,  a  more  jnat  esti- 
mate  being  froni  1:J  to  15  per  cent.  Of 
the  different  tvpes,  the  adenocystic 
8liow8  the  greatest  tendency  to  become 
malignant. 

The  treatinent  conaists  in  (1)  a  con- 
servative  anipntation  of  tlie  breast  witb 
the  axillarv  glanda  and  fascia;  (2)  sim- 
ple  ainpiitation  of  the  breast  bv  the  an- 
terior  elliptica)  incision  ;  (3)  plastic  cx- 
cision  of  one  or  both  breasta  by  means 
of  the  Tlionias  semihinar  thoracoiiiain- 
inary  incision;  (4)  plastic  resection  of 
the  breast,  which  mnv  be  jnstified  in 
rare  instances  where  the  disease  is  localized  in  a  portton  of  the  breast;  it  should, 
howcvcr,  not  lw  cmployed  as  a  rontine  procedure ;  liodinan  favors  the  method 
emploved  bv  AVarren. 

(i)     ConserratiTe  Ampatation  of  the  Breast  with  the  AiiUarj  GUnda  uid 
Fascia  (Judd'i  Operation). — This  operation  (Figs.  8,  9,  10,  11)  is  " 


N    FOB  AUPOTATION  O 
FOR     CbRONIC     CTRTIC     MABTITtB. 

eitcnda   on  In  the  Hhoulder  (ar  e 
diaicct  flapa  for  aiilla.     (Judd.) 


SUTtGERT  OF  ANOMALIES  AND  DISEASES  OF  BREAST     689 

in  ali  cases  of  cystic  mastitis  in  wbicb  a  clinical  or  patholc^cal  diagnoais  of 
iua1iguancy  caimot  be  luade.  If  the  aligbtest  euspicion  of  malignaiicy  is  ente:^ 
taincd  thc  radical  operation  for  carciaoma  ia  perfonned  (Figa.  12,  13). 

TECHNIC.^ — Make  au  oblique  elliptical  incision  as  in  Figure  8.  Tbebreast 
and  pi-ctoral  fascia  are  freed  from  tbe  underl^iug  niUBcle  and  retracted  ont- 
ward  (Tig.  !>).  Retract  the  intact  pectoralia  major  upward  and  inward. 
Kcmove  tbc  axillary  fascia  and  glanda,  and  as  mucb  as  poasible  of  the  fascia 
l.ving  betvveen  the  pectoralia  major  and  minor  (Fig.  10).  Hake  a  štab  punc- 
ture  in  tbe  asillarj  flap  ,and  drain  witb  epiit  mbber  tube;  inaert  a  second 


Fio.  g. — Pectoiulis  Major  Pbbsbbtbd  but  RirLECTCD      FawnB  hM  been  dlnected  tram  muaoles 
and  ch«at  wM      Breast  turnod  donm  eipoam«  ftxlllary  fascia  and  slanda      <Judd.) 

tube  at  tlie  ]ower  angle  of  tbe  wound  (Fig  11)  Cloae  tbe  wound  witb  inter- 
rnptcd  silkworm  giit  auturea  approx  mating  tbe  edges  with  a  continiions  borse- 
hair  sntiire.  Thia  operation  allowa  of  a  tborougb  conaervative  removal  of  tbe 
breast,  pcctoral  and  axillary  fascia  along  with  tbe  asillarj  glanda  vithout  the 
inconvenienec  and  risks  attendant  on  the  more  radical  operation  for  carcinoma. 

(3)  Simple  Ampatatios  of  the  Breaat  by  an  Antenor  Elliptical  Inciaion. 
— Witb  the  arra  abdiicted  make  an  obliqne  elliptical  incision  over  the  breaat, 
incliiding  tbe  nipple  Starting  above  the  inc  sion  runa  obIiqnely  downward 
and  inward,  cxtciiding  bctween  tbe  correspondmg  limits  of  the  gland.  The  skin 
ia  disscotcd  froe  from  the  breaat,  tbe  pectoralia  major  eipoaed,  and  tbe  breast 
reitioved  from  it.     The  wound  is  closed  by  interrupted  autures. 

COMMENT. — Thia  operation  is  easier  to  perform,  more  tboroiigb>  and  givea 
n  bcttcr  cxpnsiiro  than  the  plastic  exciBion,  but  is  more  deforming. 

(3)  Ploatio  Inciaion  of  One  or  Both  Breaits  hj  Xeani  of  the  Tliomu  Senii- 
Innor  Thoracomammar;  Inoiiion  (Fig.  14). — Make  a  semilunar  inciaion  in  tbe 
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LONG  SUBSCAPULAH 


SERRATUS  MAGNUS  ►/ 
PECTORALIS  "' 

Fto.  10.— AxtLLARr  DiBDBcnoN  Cohflbted:  VEsacLB  AND  Nbhvcs  Expobsd.     Fasoift  from  betwr«n 
tha  pectorolU  nuiiot  tuid  minor  romovod  aa  compleU)1y  aa  ponaihlc.     (Judd.J 


HOftSE-MAlR  SUTURE 


B  CONSBRTATIVE 
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cxternal  tlioraeomamiiiary  fold>  parallcl  to  tlio  oiiter  edgc  of  tlie  extemal 
hemisphere.  This  givea  a  better  exposnre  than  tho  clasaical  incision  of  Tbomaa. 
As  a  preliminarj  to  the  operation,  the  incision  ahould  be  careful]y  marked 
out  with  carbol-fiichsin  wliile  the  paticnt  is  in  the  eroct  poaition.  If  the  breast 
is  morable  and  tbe  incision  ia  made  in  the  prone  position,  the  surgeon  wil1 
lio  rhnprinod  to  find  that  his  seeining]y  well-ptaniicd  scar  wi]l  become  visib'c 
whcu  the  patient  resunies  the  erect  poeition.     Carry  the  incision  down  to  the 


PECTOftAUS  MAJOR  M 


(iiitor  cdfre  of  the  pectoralis  major  and  expose  the  deep  laver  of  the  pectoral 
fasoia  \vhieh  covers  the  posterior  aspect  of  the  gland  and  is  separated  from  the 
docp  laver  of  the  pectoral  fascia  by  loose  eonnective  tissue.  By  blunt  dissec- 
tiou  soparnte  the  gland  from  the  muscle.  Tiim  the  breast  upward  and  inward 
toward  tbe  stemum  so  tbat  the  posterior  aurfacc  faces  anteriorly,  the  breast 
being  m&dc  prominent  by  tbe  left  hand  forcing  the  posterior  siirface  forward. 
lHascct  the  gland  from  the  skin,  taking  čare  to  prevent  buttonholing  of  the 
skin  and  damage  to  tbe  nipple.  Check  ali  bleeding.  To  prevent  the.  sinking 
of  the  nipple,  v""  h  loose  purse-atring  snture  of  catgut 

on  the  in**  litable  drainage,  close  tbe  wound 


KIBSCAPUUkR  M 

PECTORALIS 


Fto,  13. — PEfTTORiLu  Major,  Bbe&bt  aho  Fabcia  Tcrnbd  Dowm  akd  Inskhtion  or  PicnDRACia 
MiHOR  CuT  Oft  Froh  ScAPni.A.  FascU  and  glouda  lying  undemeath  thia  part  o(  the  pecto- 
rolis  mioor  exposed.     <Judd.) 


Thoracouaiuari  Fold.     (Thoii 
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with  interniptcd  sutures,  apply  a  dry  dreasing,  and  secure  it  witli  a  Warren 
Bupporting  bandage. 

COMMENT — The  dJsfigurcment  is  sliglit,  tbe  nipple  is  retained,  and  the 
sear  falla  in  the  thoracomanmiary  fold.  lodin  ehould  not  bo  used  in  tho 
preparation  for  thia  opcration,  as  it  niay  interfere  with  the  nutrition  of  the 
delicate  brcast  skin.  In  drawing  tbe  nipple  forward  it  should  bc  gcntly 
handled ;  a  hemostat  sbould  never  be  used  for  this  piirpose.  The  depression 
left  by  tbe  rcmoval  of  the  gland  can  be  filled  in  by  a  graft  of  fat  taken  from 
tlie  abdomen  or  buttock.     Lipomata  have  been  used  for  this  purpose.     Even 


H  iHiiniii  iif  II  (    )iii|r 


yBtB.     Rodiating  inciaiona 


though  no  tisaue  is  transplanted,  it  is  remarkable  to  observe  how  weH  tbe 
depression  fiils  in.  The  improveraent  can  be  materialij  hastcned  by  a  By8- 
tcmatic  massage. 

(4)  Flasttc  Beiection  of  the  Breut  (Warrea). — Warren*8  operation 
(Figs.  14,  15,  H;,  17)  is  made  posaible  by  the  fact  that  the  main  blood  3upply 
of  tho  brcast  is  on  the  anterior  snrface  of  the  gland  and  in  the  anterior  posi- 
tion  (see  page  llll!).  \Ve  believe  that  this  operation  is  an  ideal  one  for  bcnign 
tuniore,  isolated  cysts,  etc.,  but  it  is  not  indicated  in  cvstie  discases  of  tbe 
breast.  bnsing  our  opinion  on  the  fact  that  in  many  cases  it  is  practically  impos- 
sibie  tn  dis('()vcr  und  n"nnn'c  ali  tbe  cvsts  bv  this  mctbod.  Aa  the  operation 
has  fiir  its  ehief  object  tlie  prcvontion  of  tbe  possibilitv  of  malignant  degenera- 
tion  of  tbo  cvsts,  ampntation  of  the  brcast  is  preferable  to  a  plastic  rescction. 
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Plaetic  resection  of  the  breast  wa8  firat  suggested  by  Gaillard  Thomas  (1882) 
and  improved  upon  by  Warren  (1902). 


Fia.  16. — Plabtic  Re8e<7tion.     Reconatruction  of  breoot  witb  buried  autures.     (WaTraD.) 


The  posterior  eurface  of  tbc  gland  is  expo3ed  as  in  the  plastic  escision. 
InBpect  and  palpate  the  gland  tissuo  for  tbe  presenee  of  cvsta,  etc,  Usuallj 
one  or  mora  cysta  are  found  in  the  sanic  qi]adrHnt.     Retnovc  tbeae  by  ezcising 


Fio.  17. — Plabtic  Resection.     Reoouslructioo  of  the  hreaat  with  buriud  suturea.   Bvpniioii  of  njpplc. 
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a  wedge-shape(i  portion  of  the  breast  tissue,  the  apex  of  which  is  tumed 
toward  the  center  of  the  gland,  the  base  toward  the  peripherj.  Carry  the 
knife  forward  to  the  adipose  tissue;  do  not  remove  this  latter,  however,  as  it 
plays  an  important  role  in  preventing  siibseq\ient  depression.  From  the  center 
ni  the  breast  carry  radiating  exploratorv  incisions  toward  the  peripherj.     The 


Fio.  18. — ^Warrem'8  Supportino  Bandaob. 

cjsts  thus  expo8ed  are  bisected  or  snipped  out  with  a  scissors.  Arrest  aH 
hemorrhage,  prevent  regression  of  the  nipple  as  in  plastic  escision  of  the 
breast,  close  the  wedge-8haped  incision  by  a  double  layer  of  catgut  sutures, 
drop  the  breast  back  and  anchor  it  to  the  outer  edge  of  the  pectoralis  major. 
Introduco  a  small  rubber  tube  drain,  close  the  skin  with  interrupted  silk 
sutures,  and  secure  the  dressing  in  plače  with  a  Warren's  supporting  bandage 
(Fig.  18). 

ClJlSSIFICATION  OF  CtSTS 

Cysts  niay  be  classified  as  follows:  retention  cysts  (see  Galactocele,  page 
637 ;  simple  cysts ;  cy8ts  with  intracystic  papillomatous  growths ;  dermoid  cyst8; 
hvdatid  cysts  (see  Ilvdatid  Disease,  page  637)  ;  cancer  cyst8  (see  Cancer)  ;  and 
cysts  developing  in  malignant  growths  (see  Cancer). 

Simple  CjBts. — Simple  cvsts  are  to  be  excised  together  with  a  portion  of 
the  gland.  The  surgeon  must  assTire  himself  that  there  is  no  infiltration  of 
the  wall  and  that  the  contents  of  the  cy8t  are  not  bloody.  The  excision  is 
best  performed  by  Warren's  plastic  method.  Multiple  cysts  demand  an  ampu- 
tation.     Aspiration  and  injection  of  cvsts  are  mentioncd  to  be  condemned. 
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Cy8t8  witlL  Intracy8tic  Papillomatons  Orowths. — Tho  cntiro  breast  shoiild 
always  be  removed  and  a  frozen  section  made.  If  the  microscope  fails  to 
reveal  anjthing  and  the  base  of  the  papillary  growth  appears  to  be  infiltrated, 
proceed  as  in  careinoma  and  perform  the  radical  operation.  It  is  extremely 
difficult  at  times  to  detect  the  shading  over  into  nialignancy. 

Demioid  CyBtB. — Small  dermoid  cyst8  should  be  completely  cicised;  if 
large,  or  of  long  standing,  the  breast  should  be  amputated. 

BENION   TITMOBS   OF   THE   BBEA8T 

Benign  tumors  of  the  breast  include  lipoma,  angioma,  enchondroma,  en- 
dothelioma,  and  the  fibro-epithelial  tumors.  We  agree  with  Bloodgood  that 
"only  by  recognizing  conditions  in  the  precancerous  stage  can  the  fatal  inci- 
dent of  cancer  be  greatly  reduced.  Wc  reg^rd  every  breast  tumor  as  poten- 
tially  malignant  and  advise  iminediate  removal."  We  prefer^  in  the  ina]ority  of 
cases,  an  amputation  to  a  plastic  resection  and  reject  every  form  of  medical 
treatment  as  being  worthles8  and  often  leading  to  dangerous  delay8. 

Lipoma. — Single  or  multiple  subcutaneous  lipomata  are  excised;  the  in- 
framammary  and  retromammary  lipomata  are  treated  by  plastic  resection. 

Angioma. — Mammary  angiomata  are  treated  by  cKcision  of  the  breast. 
Areolar  or  subcutaneous  angiomata  are  treated  by  the  excision  of  the  diseased 
tissue,  or  by  the  application  of  radium,  liquid  air,  etc. 

Enohondroma  (Hixed  Tumor). — Amputation  of  the  breast  is  indicated  with 
dissection  of  the  axilla  if  the  glands  are  enlarged. 

Endothelioma. — This  rare  tumor  show8  a  tendency  to  recurrence  unless  a 
thorough  total  extirpation  is  performed. 

Fibro-epithelial  Tumors. — These  should  be  removed,  and  the  safest  pro- 
cedure in  the  majority  of  cases  lies  in  the  amputation  of  the  breast.  A  single 
small  fibro-adenoma  can  be  treated  by  exci8ion.  If  there  is  a  tendency  to 
rapid  growth,  amputate  the  breast. 

Feriductal  Fibroma  and  Hyxoma. — Periductal  fibroma  and  myxoma  call  for 
prompt  exci8ion  of  the  breast.  Advanced  cases  require  in  addition  the  removal 
of  the  pectoralis  major  and  the  axillary  glands.  The  treatment  of  a  small 
adenofibroma  is  exci8ion  of  the  growth  with  its  capsule.  Larger  growths  re- 
quire  amputation.  Benign  fibro-epithelial  tumors  do  not  recur  after  a  complete 
removal. 

SABOOMA   OF    THE   BBEAST 

The  operation  for  sarcoma  is  done  in  exactly  the  same  way  as  for  careinoma. 
Accumulated  clinical  experience  bas  shown  that  sarcoma  invades  the  lymph 
vascTilar  sjstem  very  nearly  as  quickly  as  careinoma,  and  that  no  reliance  can 
be  placed  in  the  supposed  absence  of  glandular  involvement.  It  is  a  dangerous 
delusion  and  an  unsurgical  procedure  to  amputate  the  breast  without  olearing  the 
azilla. 
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Ezploratory  Operations  on  the  Breast — In  performing  an  exploratory 
operation  for  suspected  cancer  the  tumor  sbould  be  removed  with  a  portion 
of  surrounding  breast — or  better  the  whole  breast  The  actual  cautery  is  ap- 
plied  to  raw  areas,  or  the  cavity  packed  with  gauze  soaked  in  Harrington's 
solution.  The  suspected  tissue  sbould  be  closelj  inspected  and  frozen  sections 
made  for  microscopic  examination.  In  the  majority  of  cases  a  diagnosis  can 
be  made  on  the  gross  appearance  of  the  tissue. 

The  Two-stage  Operation  on  the  Breast. — In  the  first  stage  the  tissue  is  re- 
moved for  microscopic  examination  and  the  wound  closed.  Later,  at  the  second 
sitting,  the  complete  operation  is  performed.  This  is  an  nnsnrgical  procedure, 
and  in  the  f ace  of  a  possible  malignancj  is  tirantonlj  conrting  disaster. 

GABOZNOMA   OF   THE  BREAST 

HiBtory  of  the  Operation  for  the  Cnre  of  Hammarj  Carcinoma. — ^As  early  as 
the  third  century  Antyllus  operated  for  cancer  of  the  breast.  The  breast  wa8 
seized  with  great  pincers,  swept  off  with  the  knife,  and  the  raw  surface  seared 
with  the  cautery — the  ancients  thus  antedating  our  forefathers  in  surgical 
thoroughness.  Benjamin  Bell  (1804)  taught  that  the  removal  of  the  axillary 
glands  with  the  pectorals  down  to  the  ribs  was  absolutely  necessary  in  the 
treatment  of  cancer.  Sir  Astley  Cooper  advocated  a  wide  removal  of  the 
skin  over  the  cancer  and  the  channels  leading  from  the  breast,  whether  they 
appeared  to  be  involved  or  not.  The  carrying  out  of  such  heroic  measures 
without  the  beneiits  of  anesthesia  and  antiseptics  required  a  stout  heart.  By 
many  it  was  held  that  the  results  obtained  did  not  justify  the  terrible  suffering 
entailed.  An  added  factor  in  pessimism  was  the  general  belief  that  cancer  was 
a  constitutional  discasc  and  could  not  be  cured  by  local  means.  Sir  Astley 
Cooper  himself  stated  that  the  complaint  is  in  part  constitutional  and  in  part 
local. 

Charles  Moore  (31),  a  surgeon  of  Middlesex  Hospital,  London  (1867), 
shattered  the  constitutional  theory  of  cancer  and  is  undoubtedly  the  father  of 
the  modem  operation.  According  to  Handley,  Moore's  teachings  found  but 
little  favor  outside  the  Middle8ex  Hospital.  Moore  insisted  that  the  entire 
breast  and  ali  the  involved  structures,  skin,  fat,  pectoral  fascia,  pectoral  muscle, 
and  enlarged  lyniphatic  glands  should  be  removed  in  one  block,  and  that  this 
be  done  without  cutting  into  or  seeing  the  growth. 

Sir  Mitchell  Banks  of  Liverpool  (1882)  advocated  "the  removal  of  the 
axillary  glands,  as  well  as  the  breast,  in  ali  cases  whether  we  can  feel  them 
enlarged  or  not."  Banks  had  practiced  this  since  1878.  According  to  Rodman, 
Gross,  "in  the  lato  seventics,  began  to  teach  and  practice  the  principles  laid 
do\vn  by  Moore."  Tlalstod  in  181)2  practiced  the  removal  of  the  supraclavicu- 
lar  glands.  Volkmann  (1882)  instituted  the  routine  removal  of  the  fascia 
covering  the  pectoralis  major.  Banks  (18G7)  advocated  the  removal  of  the 
pectoralis  major  wlien  involved;  Ilalstod    (1888)   practiced  it  as  a  routine 
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and  succeeded  in  convincing  the  profession  of  its  necessitj.  He  states  (1894) 
that  "the  entire  pectoralis  major  or  aH  except  its  clavicular  portion,  should 
be  excised  in  every  čase  of  cancer  of  the  breast." 

To  Willy  Mejer  of  !N'ew  York  (1894)  belonga  the  eredit  of  urging  that 
both  pectorals  be  removed,  and  that  the  dissection  of  the  Ijmphatics  precede 
the  removal  of  the  breast.  Meyer'8  operation  wa8  devised  entirely  inde- 
pendently  of  Halsted.  In  1904  Handley,  of  London,  pnt  forward  his  theorv 
of  the  permeation  of  the  cancer  cells,  and  advocated  a  much  wider  removal 
of  the  deep  fascia.  He  removes  the  fascia  covering  the  inner  border  of  the 
opposite  pectoral,  the  upper  portions  of  the  rectus,  and  external  oblique  and 
that  of  the  latissimus  dorsi.  Stiles  (1892)  made  valuable  contributions  to 
the  surgical  anatomy  of  the  breast,  showing  that  the  breast  tissue  wa3  far 
more  extensive  than  had  been  previou8ly  taught.  His  work  greatly  enhanced 
the  value  of  the  "complete  operation." 

Operative  Indications. — Provided  the  patient's  general  condition  warrants 
it,  the  radical  operation  should  always  be  performed,  even  if  the  hope  of  a 
permanent  cure  is  remote.  Age  is  not  a  bar;  the  older  the  patient,  provided 
flhe  stands  the  shock  of  the  operation,  the  better  the  chance  of  cure.  No 
definite  rules  can  be  laid  down  for  palliative  operations.  Each  čase  must  be 
judged  on  its  own  merits.  The  operation  should  only  be  undertaken  with  the 
object  of  prolonging  the  patient's  life  or  for  the  relief  of  the  mental  and  phy8i- 
cal  agonies  occasioned  by  the  presence  of  a  foul  carcinomatous  ulcer. 

Contra-indications. — (1)  Acute  inflammatory  cancer  (mastitis  carcinoma- 
tosa  of  Volkmann). 

(2)  Cancer  en  cuirasse. 

(3)  When  the  tumor  is  associated  with  multiple  carcinomatous  nodules 
in  the  skin. 

(4)  When  the  tumor  is  firmly  fixed  to  the  chest'  wall. 

(5)  When  the  cervical  or  axillary  glands  are  so  extensively  involved  that 
a  radical  operation  cannot  be  performed  and  when  no  benefit  is  expected  to 
be  derived  from  a  partial  operation. 

(6)  In  elderly  patients  with  long-standing  atrophic  or  diffuse  cicatrizing 
carcinoma. 

(7)  In  the  presence  of  visceral  or  bony  metastasis. 

The  frequency  of  pulmonary,  hepatic,  bony,  and  spinal  metastasis  is  to 
be  kept  con8tantly  in  mind.  It  may  be  clinically .  impossible  to  detect  earlv 
involvement  of  these  structures.  AH  complaints  of  gastric  disturbances,  neuri- 
tis,  pains  in  the  bone,  rheumatism,  etc,  are  to  be  carefully  investigated  and 
radiographic  examinations  made. 

Bemarks  on  Operations  for  Carcinoma  of  the  Breast. — ^Ihe  operation  oon- 
sista  in  the  removal  of  the  breast  and  aH  the  tissues  whicli  have  been  alLOwn 
b7  anatomical,  pathological,  or  clinical  investigation  to  be  potential  canoer  chan- 
nels.  We  accept  as  a  working  basi  s  llandlev^s  theory  of  cancerous  permea- 
tion and  add  to  tho  radical  operation  the  additional  routine  step  of  removing 
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the  subcutaneous  tiesue  and  the  aponeurosis  of  the  recti  from  the  eplgastric 
triangle.  We  believe  in  the  advantages  of  \Villy  Meyer'8  metbod  of  attacking 
the  azilla  before  removing  tho  breast.  The  hemorrhage  is  diminiahed,  the 
danger  of  expresaing  cancer  cells  into  neighboring  or  remote  tissues  is  to  a 
large  estent  avoided  a  clearer  field  le  obtamed,  and  the  exten8ive  esposure  of 
the  chest  is  delajed  until  the  terminal  atage  of  the  operation  In  clearing  tbe 
asilla,  after  ligating  the  veasela  and  esposing  tbe  nervea,  ali  work  should  be 
done  outside  tbe  fascial  boundaries  and  the  fascia  removed  m  planeš     The  ' 


Fia.  19. — Moriistih'b  Incibioh.  A — Continuoiu Unč  iibowBtheareaof  skmtoboremovod.  Stuulodarea 
■hova  underniiniiis  of  flapB.  B — Metbod  of  mobiliiins  the  ioleBument  ol  tho  nock.  C  ahowa  the 
melhod  of  olonuru  alter  mobiliintion  a(  the  skia  ovor  the  neck  and  abdomeD.  Drainase  tube  at 
the  loweat  point  of  undermiiiiDK. 

old  metbod  of  Hierely  bnishing,  etripping,  or  dissecting  out  tho  contents  within 
the  axilla  sbould  not  be  eniplo^ed. 

THE  8KIN. — A  wide,  cireular  removal  of  the  skin  aud  subcutancous  tieaue 
combincd  witb  an  extcnaiye  undermining  according  to  tbe  Morestin  princi- 
ple  (Fig.  19)  is  pcrformed.  Rodman  attrihutes  tbe  excellent  reaults  obtained 
by  Oroas  and  Banks  to  the  frcc  removal  of  the  skin  praeticed  by  tliem. 

BEMOVAL  OF  THE  PERMEATED  ABEA  OP  THE  DEEP  FASCIA. — Iiandley 
bclieves  thut,  whilo  removal  of  tbe  akiu  bas  in  some  bande  reached  the  fiirtheat 
poseible  Hmits  witbout  any  corresponding  improvement  in  reaults,  it  is  possi- 
hle  to  remove  the  deep  fascia  (Figs.  20,  21,  A)  over  a  ivider  area  tban  is  U8iially 
done,  Except  in  vory  early  easea  the  removal  of  a  maximal  circnlar  area  of 
deep  fascia  pcntered  npon  tbe  primary  prowth  is  a  step  absolntelv  cssential 
to  tlic  coniptctctiuaa  of  tlio  operation.     He  takes  the  distance  from  the  nipple  to 
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the  clavicle  ae  tlie  radius  of  the  circle  of  deep  fascia  aroiind  the  growtii  whic1i 
can  be  renioved  without  difficulty  by  undermining  the  ekin  fiaps  and  prolonging 
the  incision  downward.  If  the  growth  starte  under  the  nipple,  the  deep  faBcia 
is  removed  superiorl^  to  the  clavicle  and  iii£eriorIy  to  a  horizontal  line  nin- 
ning  2  in.  beneath  the  tip  of  the  ensiform  cartilage;  internallv  1  to  2  in. 
beyond  the  middle  line,  and  extemany  just  beyond  the  anterior  edge  of  the 

latifisimiis  dorsi. 

WnUL  AXILLAlt¥  r        i  i 

It  has  been  sugii^teu 
t  h  a  t  tho  bad  resuita  ob- 
tained  in  gro\vths  situated 
"n  e  a  r  the  niargina  of  the 
breast  may  be  dne  to  the 
faet  that  not  enongh  of  the 
infected  fascia  is  removed. 
In  cancer  sitiiated  at  the 
etenial  niargin  it  niav  be 
neee98ary  to  r  e  ni  o  v  e  the 
deep  faseia  from  beneath 
one  half  the  opposite  breast, 
if,  at  the  lower  margin  of 
the  hreast,  the  abilominal 
deep  fascia  shonid  be  re- 
moved to  the  iimbiliciis,  or 
if,  in  the  axillary  tail,  the 
fascia  over  the  deltoSd  and 
on  the  posterior  surface  of 
tlie  latissiinus  dorsi  must 
be  removed. 

BEMOVAL    OF   MUSCLES. 

— It  is  necfcssarv  to  remove 

the  whoIe  of  botb  pectorals 

with  the  exeeption,  in  early 

cases,   of   clavienlar    fibers, 

the  digitatioiiH  of  tlie  aerratiia  ma^nis  Ivinjj  in  contact  with  the  breast,  and  the 

anperficial  layer  of  the  extemal  obIiqne  which  arises  from  the  fifth  and  8ixth 

ribs, 

The  Operation PEEPABATION  of  THE  patient.— This  ia  the  same  as 

for  any  other  operation  of  similar  magnitnde.  In  preparing  the  skin  we  rely 
on  tho  older  mcthoda  of  disinfection  and  do  not  favor  the  nse  of  iodin  in  thie 
Bttnation.  Tlic  iodin  is  irritating  to  the  dclicatc  breast  skin,  toughcning  it 
and  diniinishing  its  pliability. 

ANESTIIESTA — Oas  aiiil  oxyi;pn  ancsthctiiii  comhined  witli  the  preliniinary 
nse  of  inorpiiin  is  prcferred,  If  tliia  is  iniHiiitablc,  etlier  is  adminiatcrcd  bv 
the  drop  niethod  or  by  intratracbcal  insiiiilatioii.    Chlorofomi  is  reaerved  for  a 
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fcw  rare  cases  in  wbicli  the  conditiou  of  the  lungs  will  not  admit  the  use  of 
gas,  oxygen,  or  ether. 

POSITION  OF  PATIENT. — The  patient  is  placed  in  a  dorsal  position  with 
a  low  sand  bag  betwecn  the  shoulders.  The  arm,  with  the  elbow  flexed,  is 
placed  at  right  angles  to  the  body  and 
held  by  the  nurse.  Avoid  pressiire 
on  the  miisculospiral  nerve.  When 
the  arm  is  held  in  extreme  abd\iction, 
the  separation  between  the  m\isc\ilar 
lajers  is  diffieult  to  make  oiit,  the 
axillary  vein  is  displaced,  and  th\is 
made  liable  to  injury.  S\ich  stretch- 
ing  is  also  a  fertile  caiise  of  persistent 
postoperative  axillary  pain. 

GENERAL  DESCRIPTION  OF  OPER- 

ATION. — The  removal  of  the  breast  is 
but  an  incident  in  the  operation,  and 
in  order  to  make  the  object  of  the 
succeeding  steps  clear,  we  qiiote  the 
following  admirable  expo8ition  from 
ITandley : 


Ji 


N 


^^^^^M 


^m^ 


^^^^2'| 


B 

Fio.  21. — Canckk  of  the  Breast.  A — The  area  of  epigastric  invasion  in  breast  cancer.  Its  lower  limit 
is  a  purcly  artificial  line.  This  area  might  not  inappropriately  bo  called  the  dangerous  area  in  breast 
cancer.  B  showa  that  suhcutaneous  nodules  do  not  ncccssarily  ariae  from  the  extension  of  Krowth 
alonK  the  skin.  The  diagram  rcpresents  a  section  of  the  paiietes  at  right  angles  to  the  surface  in  the 
region  of  the  primary  growth  P;  a  a  akin,  b  b  subcutaneous  fat,  c  c  deep  fascia.  The  suhcutaneous 
nodules  N  N  N  nmy  arise  (1)  from  spread  of  growth  in  the  skin  in  the  direction  of  the  lightly  dotted 
line,  a  view  generally  hold ;  or  (2)  from  spread  of  growth  in  the  deep  fascia,  along  the  heavy  interrupted 
lino,  with  orcanional  ofTshoots  to  the  skin,  giving  rise  to  subcutaneous  nodules.  Though  this  is  not 
the  accei)t<«d  view,  it  is  the  correct  one  in  the  writer*8  opinion.     (Handley.) 

"The  object  of  the  operation  shoidd  be  the  removal  intact  of  fhe  permeated  area 
of  the  lyinph-ya8cular  sjstem  whiclL  surrounds  the  primary  growth,  and  of  the 
lyinphatic  glands  whioh  maj  have  been  embolicallj  invaded  along  the  trunk  Ijm- 
phatics  of  the  area  concemed.  How  are  the  limits  of  this  permeated  area  to  be  de- 
ti iie<]  ^  It  is  imposaible  to  see  it  with  the  naked  eye.  The  operator  can  therefore  only 
aim  at  koopinj?  a  safe  distance  beyond  it.  Of  course  the  area  of  centrifuga!  spread 
in  the  deep  fascia  is  not  a  mathematical  circle,  any  more  than  is  the  area  of  spread 
of  an  ordinary  caso  of  ery8ipcla8.  Slight  variations  in  the  local  conditions  may  lead 
to  incrcasod  spread  in  one  direction,  to  a  diminished  spread  in  another.  If  one  or 
two  subcutaneous  nodules  are  present  on  one  side  of  the  primary  growth,  the  skin  and 
deep  fascia  on  that  side  ahould  be  removed  more  widely  than  in  the  opposite  direc- 
tion.   But  in  the  usual  absence  of  evidence  to  the  contrary,  the  only  safe  assumption 
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is  that  cancer  bas  epread  equa11y  in  ali  directions.  The  aree  of  spread  is  circular,  not 
not  spherical,  because  permeation  tebda  b^  preference  to  keep  in  one  plane,  that  of 
tbe  faBcial  1ympbatic  plexua  (Fig.  20).  But  later  on,  penneation  spreada  into  tfae 
small  muscular  and  cutaneous  tributaries  wbich  drain  Tertically  into  the  fascial  plexiis 


and  ao  invades  the  adjoining  lajera  to  a  depth  whicb  reaches  ite  mazimum  opposite 
the  center  of  the  priinary  growth.  Thus  a  breaat  cancer  with  ita  inviaible  micro- 
acopic  estensions  forma  a  maas,  ahapcd  aomewhat  like  a  biconvez  lens  (Fig.  22).  Tbe 
thin  circumference  of  the  lena  aituated  often  far  beyond  the  limita  of  the  breaat,  ia 
formed  bj  canccr-filled  Iymphatics  of  the  faacial  Iymphatic  plezua  and  lies,  as  a  rale. 


f^a.  23. — Jackson' 


exclusively  in  the  plane  of  tbe  plezua.  As  one  apptoacbea  the  center  of  the  law 
wbich  correaponds  to  the  primary  growth,  the  adjoining-  layer9  of  the  Bubjaeent  niu9- 
cle  on  the  one  hand  and  the  aubcutaneoua  fat  and  ekin  on  the  other,  are  invaded  by 
cancer  to  a  graduallj  increaaing  degree." 

It  will  thiiB  bo  seen  that  in  the  removal  of  the  lena-shaped  masa  of  tissue 
to  the  outer  marpn  of  which  the  axillary  fat,  glands,  and  fascia  are  attached, 
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tlie  removal  of  the  breast  is  but  an  incident.  The  Bkin  iucisioii  must  of  necea- 
8ity  vary  with  the  conditions,  The  principal  objects  are  the  removing  of  a 
sufficient  amount  of  skin  and  the  providing  of  access  to  the  deeper  stmctures. 
Secondarj  considerations  are  the  cloBure  of  the  wouiid,  the  comfort  of  the 
patient,  and  the  future  uaefulness  of  the  artn.  In  deciding  on  the  amount  of 
■kin  to  be  taken  away,  no  r^ard  is  to  be  paid  to  rabseqnent  clointe  of  the 
woiind.  We  use  the  folloving  incisions:  Jackson'B  (Fig.  23),  Itodmau'8 
(Fig.  24),  Handley'8  (Fig.  25),  and  occa9ionally  Kocher^e  and  Beck's  (Fig. 
26).  Jf  nece8sary,  in  using  Jackson'8  or  Rodman'8,  we  add  a  linear  i 
to  the  lower  and  inner  part 
to  provide  access  to  the  deep 
fascia  o  ver  the  epigastric  tri- 
angle. The  wide  removal  of 
the  deep  fascia  mobilizes  and 
frees  the  skin  to  such  an  ex- 
tent  that  the  edgea  of  the 
wound  can  be  brought  to- 
gether  without  tension,  thus 
to  a  large  extent  aboHshing 
the  complicated  flap  forma- 
tions  and  skin-grafting.  Rod- 
man'8  incision  provides  a 
wide  removal  of  skin,  a  good 
access  to  the  axilla,  and  a 
triradiate  scar  which  does  not 
extend  to  the  arra.  Hand- 
ley'a  inciaion  yieldB  a  tri- 
radiate cicatrix  removed 

from  the  anterior  edge  of  the  azilla.     Jackson's  ingenious  inciaion  afforda  a 
good  expo8ure  and  an  ea8y  closure. 

8TEPS  OF  THE  OPEEATION.— I.  TiiE  Incision  (Fig.  27).— Outline  the 
skin  incision  ABCDEFG.  The  axillary  portiou  ABC  begins  at  a  point  A, 
IV^  in.  boIow  the  middie  of  the  clavicle  in  the  sulcus,  marking  the  interval  be- 
tween  the  deltoid  and  the  pectoralia  major,  and  is  carried  down  this  groove 
to  the  junction  of  the  pectoral  muscle  with  the  ann  B.  The  incision  BC  ia 
thcn  carried  down  the  under  margin  of  the  pectoral  fold  to  the  point  C.  The 
point  I>  lies  ou  the  cheat  wall  and  to  the  outer  aide  of  the  breast  The  cir- 
cular  incision  CDEG,  5  in.  in  diameter,  has  as  its  center  the  growth,  not  the 
nipple,  and  ahonld  be  at  least  3  in.  distant  from  the  tumor.  The  linear  incision 
EF  comea  off  from  the  lower  and  inner  border  of  the  annular  inciBion  and 
paases  down  the  linea  alba  for  a  distance  of  2  in.  The  incisions  are  to  be  in- 
dicated  by  scoring  the  ekin.  The  skin  incision  ABC  is  made  just  deep  enough 
to  open  up  the  aubcntaneoua  fat  without  extcnding  down  to  the  deep  faacia,  the 
(*df;e8  of  the  skin  inciaion  are  carefully  undcrmined,  and  the  flap  ABC  is  cot- 


I.  24. — Rodhan'b  lHCia:oN.     Shaded  srui  alunra  undet- 


Flo.  26. — Bece:'b  Incibion. 


Fio.  27.— Operation  roR  BHUisr  Cancer.    Iikibion. 
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ered  with  a  hot  towe1  and  turned  iipward  and  iiiward.  Expo3e  thc  tendinous 
insertion  of  tbe  pectoralis  major.  Sook  the  index  finger  under  the  mtiscle 
(Fig.  28),  divide  it  at  its  insertion,  free  it  from  the  clavicle,  and  tum  it  back- 
ward  against  the  chest.  This  expose8  the  clavicoraco-axillary  fascia  (Figa. 
29,  30),  which  passes  from  the  clavicle,  iuvests  the  pectoralis  miner,  and  from 
the  lover  border  of  the  muscie  passea  downward  to  the  akin  of  the  axilla  as 
the  suspensorj  ligament  (Fig.  31). 

11.  The  Fascial  DiasECTiON  op  the  Asilla  (Figa.  31,  32,  33,  34). — 
Locate  the  axillary  vcasels  and  hrachial  plexuB,  which  can  bo  seen  shining 
throngh  the  fascia.    Do  not  break  through  tlie  faacia,  but  incise  it  along  the 


line  of  the  coraeobrachialis  (Figa.  29,  30)  up  to  the  inaertion  of  the  pectoralis 
miuor.  Hook  the  finger  under  this  latter  and  divide  it.  Plače  a  clamp  on 
the  cut  edge  of  the  fascia  and  retract  it  toward  the  chest.  With  the  gloved 
indes  finger,  or  by  expaDding  a  Mayo  scissors  undemeath  the  fascia,  strip  it 
in  one  plane  from  the  arm  inward  acrosa  the  sheath  of  the  vessels.  In  this 
manner  the  whole  upper  edge  of  the  claYicoraco-axillary  fascia  is  loosened  and 
the  vessels  exposed  throughoiit  their  course  in  the  axilla  and  upper  arm.  AH 
perforating  vesaela  are  secured  and  ligated. 

The  nest  step  in  the  fascial  dissection  of  the  axilla  is  the  separation  of  the 
axillary  fascia  from  the  hrachial  (Fig.  30).  This  allows  the  reflection  in- 
ward  of  the  anterior  fascial  wall  of  the  axilla.  Begin  at  the  entrance  of  the 
vessels  into  the  axilla,  ligate,  and  cut  aH  their  branches  entering  the  axitla  or 
pasBing  forward  to  the  pectoralis.  Do  not  yet  attempt  to  remove  any  fat, 
etc,  from  the  axilla.  Locate  aud  trace  the  long  subscapular  nerve  to  the  lati»- 
simus  dorsi.     Incise  the  fascia  on  the  under  surface  of  the  latisBimus  dorsi, 
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free  it  to  the  anterior  border,  and  then  from  the  anterior  face  of  the  mascie 
up  to  the  anterior  border  of  the  subecapularis.     Free  the  siibscapular  fascia 

JPECTOHAl-lS 
JpeCTORAl,!*' 


(Fig.  35)  in  one  plane  from  the  anterior  to  the  posterior  border  of  the  scapula 
and  pasB  the  edge  under  the  long  subscapular  nerve.  The  long  thoracic  nerve 
liea  on  the  fascia  <'i'VorIiig  tlio  serriitii:-  ii]j(;;iiiiy  iind  wi]l^bf  readily  found  in 


SCAPULA 
MnFRA   £CAf>ULARJS 

Flo.  32. — DiAOiUH  Saowiso  Hohiiontal  Section  Throoob  Axiua.     The  red  line  indioktes  tbe 
dircction  to  be  foUowcd  in  the  extrafBBci&l  diaBCCtion  of  the  udlla. 

the  angle  betiveen  the  siibscapular  and  serratns  fascia  (Fig.  36).     Incise  the 
Bubscapular  fascia  and  retract  the  nerve  from  the  chest  wall.     Putting  the  2 
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layer8  of  faacia  on  the  stretch  (Fig.  36),  pass  a  sci&sors  undemeath  the  nerve 
to  the  bighest  posterior  point  in  tlie  axilla,  where  the  fascio^  from  the  suh- 


scapularis  and  tbo  chest  wall  meet,    Thia  is  about  1  to  1'/^  in.  above  and  pos- 
terior  to  the  vesacis.     Divide  the  fascia  and  reflect  it  up  to  the  chest  wall.     It 
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will  bc  found  tbat  tbe  fascia  over  tbe  serratus  magnus  can  bo  eeparated  qiilte 
readily  with  the  finger.  In  this  way,  tbe  axillary  fascia  wit}i  its  contcnts  of 
fat,  glands,  vcasels,  etc.,  is  kept  intact,  tbe  aeparation  baving  been  dooe  out- 
side  tbe  axillary  faacial  tioing.  If  tbe  extrafa3cial  removal  of  tlie  axillary 
contents  bc  correctIy  carried  out,  tbe  axil)a  will  be  atripped  ab8ohite!y  cleaii, 
notbing  remaining  bebind  but  the  bare  muBcIe,  tbe  long  subscapularie,  and 
the  long  tboiaeic  nerves. 

At  tMi  Btafe  of  the  operation  the  cleft  between  the  terea  minor  and  the 
infraspinatiu  Bhoold  be  caiefally  seaiched  for,  aa  in  a  tmatl  percentage  of 
cues  one  of  the  sabsoapniar  gl&nds  sometimea  projeots  baokwsrd,  lying  with- 
ont  the  azilla,  and  is  liable  to  e«npe  deteotion.  Locate  tbe  cephalic  glaud 
over  tbe  cephalic  vein.     If  present,  remove  it.    ExpIore  tbe  9upracla\'icular  re- 
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gion  for  eniarged  glands.  If  these  are  preseut,  undermine  tbe  skin  over  tbe 
clavicle,  retract  it  apart,  and  clear  out  tbe  glands,  fat,  and  fascia.  If  tbis  does 
not  yield  a  auffioient  expo3iire,  add  a  vertieal  incision.  Place  a  bot  toweI  in 
the  axilla  and  proceed  to  the  third  step  in  the  operation. 

III.  TiiE  Removal  of  the  Deep  Fascia,  Muscles,  Fat,  and  Bkkast 
(Figs.  27,  37,  38). — The  area  of  tbe  deep  fascia  to  bc  removed  must  be  at  least 
doiible  tbat  of  tbe  skin ;  a  circle  of  skin  with  a  diaineter  of  5  to  6  in.  calls  for  the 
removal  of  a  circie  of  deep  fascia  witb  a  diameter  of  10  to  12  iu.  The  skin 
inciaion  CDEFG  is  made  jiist  deep  enoiigh  to  open  iip  the  snbciitaneous  fat 
and  does  not  extend  down  to  the  deep  fascia.  The  flaps  CDEF  and  CGEF 
are  dissected  back  to  the  reqnisite  distance,  and  tbe  deep  fascial  circle  ont- 
lined.  Tbe  circle  of  deep  fascia  is  now  dissected  from  the  subjacent  muscie 
and  reflected  toward  tbe  center.  Intemally  it  begins  on  tbe  opposite  side  of 
tbe  sternum  and  is  reflected  externally  to  the  niargin  of  the  poctoralia  major. 
Inferii)rly  the  upper  portion  of  the  aiiterior  sheath  of  the  rectua   is  čare- 
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fullv  reinoved  along  with  tlie  digitatioua  of  the  external  oblique,  arising 
froin  the  Hfth  and  sixth  ribs.  The  upper  and  outer  fascial  margiiis  of  the 
oircle  Lavo  becii  freed  in  the  axillary  disaection.  The  pectoral  muscles  are 
now  lifted  from  the  chest  wall,  their  iibers  put  on  a  atretch,  the  muacles  sev- 
ered  close  to  their  insertionB,  and  the  perforating  intercostal  vesaels  aeized 
and  ligatod.  Retract  the  intact  maas  inward  and  downward  and  remove  the 
fascia  and  the  digitationa  of  the  serratus  that  are  in  contact  with  the  deep 
surface  of  the  breast.     The  parts  removed  rcprescnt  a  convex  lena  (Fig.  22). 

"The  parta  removed  form  a 
single  biconcave  lena  with  thin  ex- 
tensive  edgee"  attacbed  to  the  up- 
per and  outer  qitadrant  are  the 
aKiIlarv  faacia  and  its  eontcata. 

IV.  TiiE  Ekvifw  (Fig.  38). 
The  snbclavitia  should  be  in  clear 
view,  not  obionred  with  fat. 
Search  the  apex  of  the  ajiilla  where 
tlie  vein  emerges  from  the  chest 
wall,  and  be  aure  that  there  are  no 
glands  or  fat  underneath  the  vein 
or  between  the  vein  and  the  artery 
(Fig.  39).  Scmtinize  the  aulcus 
betwcen  the  teres  minor  and  in- 
fraapinatus  for  a  possible  estra- 
asillarv  anbscapular  gland.  Soarch 
for  the  cpphalic  gland  (deltopec- 
toral  gland). 

V.  Oi.osrKK. — A  trial  is  now 
madc  to  soe  the  best  method  of 
cloanrc.  Ah  a  nile.  the  redundant 
flap  ABCG  (Fig.  27)  is  pulled 
dowiiward  iind  inward,  and  the 
axil!arv  flap  npward  and  inward 
«8  ia  8hown  in  Figure  40.  Thia 
nietlind  vields  a  siniious  8carwhieh 
avoidii  the  anterior  axil]ary  mar- 
gin  and  prnvidea  a  good  covering 
for  the  axil]ary  veasels  and  ner\'e8. 
.\t  othcr  timea  a  triradiate  cloaure 
ia  niade.     If  an  estensive  fascial 

diasprtion  has  beou  carried  out,  it  is  aurprising  to  ace  how  eaaily  the  large 
wonnd  can  lie  covered,  Tlie  necoasarv  dissection  for  a  wide  removal  of  the  deep 
fa.Hcia  so  niobilizos  the  skin  that  it  comea  togethcr  without  tcusion.  If  aulficient 
ni()hili:tatinn  nf  the  akin  haa  not  been  obtaincd,  a  further  degree  can  be  derivcd 


Fio.  40. — Opbiutton  roR  Breast  Cancer.     Clooure 
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hv  (|rawin^  on  tlie  natural  skin  rescn-es  i){  tlie  ueck  and  tke  abdomen.  Carl 
\U^-k  fiTut  ca.UfA  attentum  to  tbe  ralue  of  tbe  skin  rešene  beneath  the  breast 
and  'It^ipa^l  hU  operation  vitli  tliis  in  riew  (Fig.  ž€).  Morestin,  in  hia  tepi- 
i/ifriitarv'  nioliilizatioD,  )>r  vide  TindemiiDing,  amplifies  Beck'8  principle  and 
dniu';f  iijK^ii  tlie  rikin  n]«pr\'es  of  tbe  neck.  »s  irell  as  of  the  abdomen^  thns 
frreativ  inrTtraainu  the  uM>fiilness  of  the  procedure^  We  have  freqoaiUy  au- 
pidvf^l  tbi)<  nifftb<^l  and  ffiiind  it  inraluable. 

Aomrdint;  to  the  extcnt  of  the  vound,  make  1  or  2  štab  pnnctures  and 
inn<;rt  ^filit  nibber  tnbe  drains:  one  at  the  posterior  border  of  the  latissimus 
dorsi  for  tbe  axi)Ian'  space,  and  another 
at  tbe  Iowest  level  of  tbe  ondennioed 
area  (Fig  41).  Close  tbe  voond  with 
intemipteil  silkworm-giit  sutures  and  ad- 
]UBt  the  iiitenening  skin  edges  with  fine 
Slik  sutures  If  tbe  vitatitv  of  tbe  skin  is 
impaired  bv  tbe  tension,  score  it  with  tbe 
knife.  Tuck  the  skin  well  up  into  the 
axilla  and  bold  it  in  this  position  by  a 
soft  pad  If  the  clavicular  fibers  of  tbe 
pectoralia  major  have  been  remored,  a 
soft  pad  abould  be  placed  just  below  tbe 
clavicle  to  obliterate  a  potential  serum- 
collecting  space,  bv  foreing  tbe  skin 
agamst  the  chest  and  claricle.  Use  a  gen- 
eroua  dressing  and  secure  with  a  bandage 
or  a  breast  binder.  Tbe  ann  is  kept  by 
the  side,  the  forearm  flexed  across  tbe 
chest  and  eiipported  by  a  sling.  Retum 
the  patient  to  bed  and  keep  in  a  semi- 
sitting  postnre  with  the  kneea  flexed. 
This  relieves  the  tension  on  tbe  flaps,  pro- 
videe  good  drainage,  and  belps  to  prevent 
lung  complicatioiia. 

The  poaition  of  the  arm  by  the  side, 
with  the  forearm  supported  across  the 
chest,  is  snperior  to  the  abduction  of  the 
arm,  The  side  position  relieves  tension 
on  the  flaps;  obliterates  the  dead  spaces, 
»■liere  sentm  might  eollect;  lessens  the 
poMHibilitips  of  scar-tissiie  formation  between  the  nnder  snrface  of  the  skin  and 
tbe  chost  wa]I,  and  vicids  a  mohile  sear.  Aftcr  an  exten(lod  trial  of  the  abdticte«! 
and  Hrnii-idiihictcil  urni  position,  wc  are  convinced  that  the  anatomical  and  fmic- 
tiimul  rcsiults  obtainpil  hy  this  mcthod  nro  inferinr  to  those  in  which  the  arm  is 
k('i)t  liv  tbe  HJde.    We  hclievc  with  Morcstin  that  hcalthv  tissne  doea  not  retrnct. 


Fi(».  41. — C«up|.ETKn  Opebatiov  roR  Brbaht 
C!ancek.  Shail<'it  iin;a  ehowH  the  pxt«Dt 
lil  ili«|i  fiiacia  niniivi^;  <lutU>d  arca  the 
uniliTHiiniiiK  accnu>ur>- f  or  t  hc  mobiliiation 
i>f  tluMikiii.  Nott^Uiut  unditmiimnKVKlendB 
U|iwiir<l  (Jii  tho  w.i:]i  iiiiil  d()wuward  W  the 
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If  the  sound  tisBueB  can  be  brought  together  so  closel/  that  sear  ttssue  cannot 
form,  the  wouiid  will  heal  with  but  little  retraction  and  such  a  skiii  will  stretch 
readilj  of  itself  or  can  be  made  to  stretch  by  appropriate  exercise3. 

COMMBNT, — During  the  operation  the  akin  edges  ahould  be  protccted  from 
unnecessarj  tratima  and  wrapped  in  bot  towelB  to  preserve  their  nutrition 
and  prevent  the  possibility  of  future  ulceration.  If  the  skin  wound  cannot 
be  completeIy  closed,  the  raw  area  is  to  be  covered  witb  Tbiersch  skin-grafts ; 
sucb  a  condition  rarely  arises,  however,  where  an  eitenaive  removal  of  the 
deep  fasoia  has  been  performed.    Flastic  flape  from  the  back  are  emplojed  to 


Fis.  42. — AtnopLABTic  Ofbbatiom.     Payr'a  metbod. 


cover  large  skin  areas.  Since  Vemeuil,  in  1858,  devised  his  autoplaetic  opera- 
tion,  numerous  metbods  of  swinging  over  the  aound  breast  to  cover  the  defect 
have  been  proposed.  The  best  of  ihese  procedures  is  Payr's  (Fig.  42).  Tbis 
18  an  improvement  on  the  ao-called  cjclops  operation,  wbere  the  transplanted 
breaat  wa8  plaeed  over  the  middle  of  the  stemum. 

The  amovnt  of  deep  fuois  to  be  removed  variu  mth  the  position  of  the  growth. 
If  the  growth  ii  in  the  itemal  margin,  one-haU  of  the  deep  fatcia  heneath  the 
opponte  breait  ii  exoiied ;  if  at  the  lower  margin,  the  deep  faacia  to  the  umbilicuB ; 
if  in  the  axillary  tail,  the  faioia  over  the  deltoid  well  baok  on  the  latiisimns 
doni.  -If  the  tnmor  is  in  the  periphery  of  the  npper  hemiiphere,  the  Hupraclavica- 
lar  foau  ihoald  always  be  eiploied.  According  to  Rodman,  llnlsted  and  liis 
piipils  are  reraoving  the  glands  of  the  neck  lesa  freqiieiitly,  while  other  Amer- 
ican siirgeons  are  operating  on  the  neck  in  an  increasing  nnmber  of  cases. 
Tlie  removal  of  the  glaiida  is  indtcatcd  if  there  is  a  noticeiible  enlargemcnt  of 
the  siipraclaviciilur  f^lands,  an  enlargemcnt  of  the  snbfdavian  glands,  or  witlioiit 
nn  enlargoment  of  the  anpraclaviciilar  glanda  in  ali  poriplieral  tumora  of  the 
Hpper  lit^iniapliGre. 

The  partial  removal  and  plastic  repair  of  tho  pectoral  muaciea  yicld  no 
improvement  in  tbc  mobility  of  the  arm  and  are  unaoiind  snrgical  procedures. 
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Restriction  of  the  movements  of  the  arm  is  not  caused  by  the  removal  of  tbe 
muscles,  but  by  the  limitation  of  the  cicatrLs.  The  wor8t  resiilts  from  the 
functional  standpoint  that  we  have  yet  seen  have  occurred  in  cases  in  wliich 
plastic  partial  resections  of  the  muscles  have  been  performed. 

In  addition  to  the  operative  treatment,  Keating-Eart  emplojrs  fnlguration. 
The  radical  operation,  with  a  macroscopical  removal  of  the  disease^  is 
first  performed  and  the  whole  raw  operative  area  is  then  subjected  to  powerf ul 
sparking  with  the  high-frequency  current.  In  this  way  the  microscopical 
disease  is  de8troyed  by  cauterization  and  according  to  Keating-IIart  the  soil 
upon  which  the  caneer  cells  thrive  becomes  altered  to  one  that  is  antagonistic 
to  their  growth.  The  method  is  yet  too  new  to  pass  judgment  upon.  In  the 
late  cases  it  seems  to  relieve  pain^  eheck  hemorrhage,  and  stimulate  the  growth 
of  granulations  and  epithelium.  The  original  claim  for  this  operation  that  it 
would  prevent  recurrences  has  not  been  substantiated. 

ACTUAL  CAUTERT. — If  the  slightest  suspicion  is  entertained  about  the 
thoroughness  of  the  removal,  the  aetual  eautery  should  be  lightly  passed  over 
the  doubtful  area.  The  cautery  de8troys  the  neglected  caneer  cells,  sears  up 
the  open-mouthed  blood-vessels  and  lymphatics,  thus  reducing  the  risks  of 
future  dissemination. 

After-treatment. — The  immediate  general  treatment  is  that  of  any  opera- 
tion of  similar  magnitude.  The  patients  after  3  to  4  days  are  often  more 
comfortable  in  a  reclining  chair  than  in  bed.  Elderly  people,  patients  with 
bronchitis,  emphysema,  etc,  should  be  encouraged  to  sit  up  as  soon  as  pos- 
sible.  The  dressing  is  to  be  changed  at  the  end  of  24,  48,  or  72  hours,  and  the 
drainage  tubes  removed  or  shortened  according  to  circumstances.  Owing  to  the 
division  of  the  main  lymphatic8  at  the  apex  of  the  axilla,  the  escape  of  lymph 
may  take  plače  for  several  days.  If  it  becomes  excessive,  plače  a  pad  over  the 
infraclavicular  region  and  in  the  apex  of  the  axilla.  This  complication  fol- 
lows  more  frequently  if  the  arm  is  held  in  the  abducted  position,  less  fre- 
quently  if  the  skin  is  well  tucked  up  in  the  axilla  and  the  arm  kept  by  the 
side.  The  tension  sutures  under  favorable  conditions  are  removed  the  fifth  or 
sixth  day,  the  remaining  sutures  on  the  seventh  or  eighth  day.  Priinary 
union  will  be  obtained  in  from  7  to  10  day8.  Delays  may  be  encountered  by 
coUections  of  serum  under  the  flaps,  by  necrosis  and  by  ulceration  of  the  skin 
edges.  Such  dry,  tough,  necrotic  skin  sloughs  slowly ;  if  the  resulting  granu- 
lating  area  warrants  it,  skin-grafting  should  be  employed,  thereby  shortening 
the  time  of  wound  healing.  We  emphasize  the  importance  of  early  sy8tematic 
exercises  in  the  obtaining  of  good  functional  results.  The  following  plan 
adopted  from  Leaf  s  ''Caneer  of  the  Breast''  (24)  has  been  used,  and  found 
most  admirable: 

*T[n  order  to  prevent  stiffness  of  the  arm  and  shoulder,  gentle  movements  should 
be  commenced  at  an  early  date.  Flexion  and  exten8ion  of  the  fingers  and  wriflt  may 
be  commenced  on  the  third  or  fourth  day,  and  of  the  clbow  on  about  the  8ixth  or  sev- 
enth day.    If  there  is  no  undue  tension  on  the  wound,  the  arm  may  be  gont]y  raisod 
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from  the  side  of  the  cliest  once  or  twice  a  day  at  the  end  of  the  first  week.  When 
the  incisions  have  soundlj  healed,  the  patient  should  do  the  followiiig  exerciBes  for 
ten  minutes  daily:  Both  arms  should  be  stretched  out  at  right  angles  to  the  body 
with  the  palms  directed  downward  and  should  then,  by  a  series  of  o8cillatory  move- 
ineiits,  be  raised  to  a  higher  level.  These  movements  should,  if  possible,  be  carried  out 
before  a  mirror  in  order  that  the  patient  can  be  certain  that  her  back  is  kept  straight 
and  that  both  arms  are  at  the  same  level.  In  addition  to  removing  stiffness,  this 
esercise  helps  to  develop  the  deltoid  muscle  which  always  becomes  more  or  less  flabby 
after  the  operation. 

"Another  exercise  which  is  extremely  useful  consists  in  facing  a  wall  or  door  and 
moving  both  hands  up  as  high  as  possible,  making  a  mark  each  day  to  show  the  level 
to  which  the  hand  on  the  affected  side  has  been  raised.  In  these  exercise8  both  hands 
and  arms  should  alway9  be  used,  for  the  muscles  of  the  affected  side  are  encouraged  to 
work  more  efficiently  if  the  corresponding  muscles  of  the  healthy  side  are  put  into 
action  at  the  same  time.  The  rapidity  with  which  free  mobility  retums  after  opera- 
tion naturally  varies  very  much.  Nearly  aH  my  patients  have  been  able  to  raise  the 
hand  to  the  back  of  the  head  some  two  months  after  operation.  In  many  of  the 
cases  where  movemeiit  is  limitcd,  this  is  not  brought  about  by  the  scar  tissue  formed 
after  the  oi)eration,  but  is  the  result  of  stiffness  in  the  shoulder  joint;  hence, 
the  importauce  of  early  movements  unless  there  is  some  special  reason  to  the 
contrary." 

The  pain  and  tenderness  in  the  scar  and  its  surroundings  vary  greatly.  Of 
necessitj  there  will  be  areas  of  anesthesia,  and  with  the  retiirn  of  sensation 
there  will  be  various  manifestationa  such  as  prickling,  shooting  pains,  etc. 
To  prevent  nnnecessarj  alami,  ali  these  possibilities  are  to  be  explained  to  the 
patient.  The  scar  remains  tender  for  some  time  and  should  be  protected  by 
a  pad  of  welNpowdered  soft  linen.  Excellent  light-weight  modela  of  the  breast 
are  now  madc  in  silk  bnekram. 

PBOPHYLACTIC  TREATMENT  OF  OPERATED  AEEA  BY  X-RAY  EXP08URE 
COMBINED  WITH  THE  ADMINISTRATION  OF  THTROID  EXTRACT. — T  h  reo  tO 

4  weeks  after  the  operation  a  short  coiirse  of  bi-weekly  X-ray  exposure8  is 
begun  and  continued  for  a  period  of  3  weeks,  the  rays  being  applied  from  as 
many  directions  as  possible,  the  expo8ed  skin  alway8  being  protected  by  the 
neces8ary  filters.  On  the  theory  that  X-rays  diminish  the  activity  of  the 
thyroid  gland,  small  doses  of  thyroid  extract  are  administered.  As  a  routine, 
we  subject  our  operativc  cases  to  X-ray  treatment  on  the  ground  that  in  recur- 
rences  radiotherapy  has  accompliahed  more  than  any  other  known  method, 
and  every  precaution  should  bc  taken  to  prevent  the  possibilitv  of  local  recur- 
rences.  Radinm  secms  to  possess  no  advantages  over  the  X-ray.  As  supple- 
mentary  mcasnres  in  the  treatment,  good  food,  fresh  air,  sunlight,  and  suitable 
tonics  aro  to  bo  emploved.  The  use  of  the  sera  of  Hodenpvl,  l)oyen,  etc,  is 
not  to  1)0  advised. 

Sangen  and  Complications. — MORTALITV. — Considering  the  size  of  the 
vvound  and  the  8everity  of  the  operation,  the  mortalitv  rate  is  surprisinglv 
low.  Aooording  to  Ifodnmn,  in  2,13o  operations  collccted  from  the  practice  of 
21   Auicricjiii  snr«i<»<)iis  bct\voon   1S!K'J  and   IDO*],  tho  doath-rato  wa8  less  than 
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1  per  cent.  In  960  cases  reported  before  the  American  Surgical  Association 
in  1907  the  operative  mortality  wa8  2.07  per  cent.  These  operations  were  ali 
radical  operations  and  in  a  fair  proportion  a  neck  dissection  had  been  car- 
ried  out.  In  708  cases  operated  on  in  the  Mayo  Clinic  f rom  January  1,  1 890, 
to  Xovember  1,  1911,  there  were  3  deaths,  .42  per  cent.  The  reported  causes 
of  death  in  the  above  lists  have  been  shock,  hemorrhage,  bronchitis,  pneumonia, 
and  pulmonary  embolism. 

COMPLICATIONS. — The  following  postoperative  complications  may  occur: 
Persistent  neuralgia  dne  to  the  overstretchiiig  of  the  nerve  trunks,  to   the 
operative  trauma,  to  the  imprisonment  of  nerves  in  scar  tissue,  or  to  recurrences 
along  the  courses  of  nerves  or  in  the  spinal  cord.     Damage  to  the  axillary 
vessels  requiring  ligation  or  siiture  has  occurred.     Rescction  of  a  portion  of 
the  vein  has  been  reqnired  for  adherent  glands.     Varying  degrees  of  edema 
of  the  arm  are  cncountered  during  different  periods  of  convalescence,  transi- 
tory  edema  occurring  in  about  15  to  20  per  cent.  of  the  cases,  permanent  edema 
in  from  5  to  10  per  cent.    The  swelling  in  the  arm  may  be  due  to  a  recurrent 
growth  pressing  upon  or  obstructing  the  lymphatic  chaimcls ;  it  may  be  purely 
mechanical,  arising  from  operative  interference  with  the  venous  or  lymphatic 
circulation;  or  it  may  be  due  to  the  pressure  of  an  axillary  scar.     If  due  to 
injury  of  the  venous  return  flow,  a  "brawny  arm"  may  develop.     In  the 
lymphatic  variety  the  edema  reaches  its  maximum  in  from  4  to  6  week8  and 
then  gradually  declines  until  the  arm  ahnost  reaches  the  normal,  or  it  may 
persist  in  a  mild  degree.     This  simple  variety  should  be  watched  for  and 
treated.     Exercise,  hard  work,  etc,  are  prohibited.     The  return  lymph  cir- 
culation should  be  aided  by  the  application  of  an  "Ideal"  bandage;  during 
the  day  the  arm  is  supported  in  a  sling,  at  night  on  pillows.    Gentle  massage, 
hot-air  douching  and  static  electricity  are  valuablc  aids  in  treating  this  con- 
dition.  '  In  the  severe  forms  of  edema  Handley'8  lynipliangioplasty  may  be 
applied. 

IIandley's  lymphangto plasti/  consists  in  the  insertion  in  the  subcutaneous 
tissue  of  strands  of  silk  that  are  to  form  a  system  of  capillary  drains  for 
the  lymph  (see  LjTnphatics) . 

BESTRTCTIONS  OF  MOVEMENTS  OF  THE  ARM. — Kestrictions  of  movementa 
of  the  arm  may  be  due  to  formation  of  joint  aud  muscular  adhesions,  limita- 
tion  of  the  cicatrix,  or  damage  to  the  nerve  trunks.  The  first  can  be  prevented 
by  the  proper  after-treatmont,  the  seeond  bv  correct  plauniiig  of  the  incision. 
The  scar  should  avoid  the  auterior  border  of  the  axilla  (Handlejr^s 
operation),  or  if  it  extends  to  the  arm,  this  portion  should  nin  in  the  long 
axis  of  the  arm  (Jackson's  operation),  or  tho  ineision  should  not  on- 
croach  on  tlie  arm  but  should  be  confinod  to  tho  elicst  (Rodman'8  operatiojii)^«. 
The  aim  in  closinii:  tho  wound  should  be  to  produco  a  sinuous  or  a  triradiate  soar 
in  ordor  to  break  tlie  foree  and  avoid  tho  diroct  puli  that  occurs  in  a  straig*  ' 
cicatrix.  Rcstrictin^  cioatrioos  aro  to  bo  niobilizod  bv  svatematic  ezeror* 
and  massage.     In  the  sovorc  cases  an  operative  revisiou  of  the  scar  wil 
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necessarv.  Damage  to  the  nerve  tninks  is  to  be  subjccted  to  siiitablc  electric 
trcatmcnt. 

Eesults  of  the  Eadical  Operation. — ^We  believe  with  Bodman  that  "snigerj 
should  cure  one-half  of  ali  cases  provided  that  thej  oan  be  subjected  to  the  com- 
plete  operation  earlj  in  the  conrse  of  the  disease."  A  satisfactorj  studj  of  the 
operative  cures  is  rendered  extremely  difficult  by  the  diversity  of  condi- 
tioiis  and  associated  circumstauces  under  which  the  radical  operation  is 
perfornied.  The  accnracy  of  the  reported  results  miist  of  necessity  be  prob- 
lema t  ie,  as  thero  is  no  other  criterion  of  an  absohite  cure  than  a  thorough 
post-niortcm  examination,  whieh  is  rare,  while  a  complete  post-mortem  ex- 
aniination,  with  a  minute  examination  of  the  osseous  systera,  is  stili  more 
rare.  Cases  not  operated  on  live  from  20  to  28  months,  the  extreme8  being  2 
months  and  20  years.  As  a  convenient  standard  Volkmann'8  3-year  limit  of 
freedom  from  recurrences  is  used.  The  fallacy  of  this  arbitrary  standard  can 
hc  seen  when  we  consider  that  Ransohoff  reported  37  cases  with  recurrences 
appearing  7  years  or  more  after  the  first  operation,  and  one  20  years  and 
1 1  months  after.  The  supposed  general  cures  measured  by  the  3-year  standard 
will  be  obtained  in  from  40  to  57  per  cent.  of  the  cases.  Of  this  number  17 
per  cent.  to  20  per  cent.  will  later  succumb  to  local  or  general  metastases. 

Local  cures  measured  by  the  same  3-year  limit  will  8how  from  50  to  60 
per  cent.  cures.  In  the  complete  operation  local  recurrences  occur  in  6  to  20 
per  cent.  of  the  cases  and  the  majority  of  them  appear  within  6  months,  about 
5  per  cent.  after  the  third  year. 

General  metastases  occur  in  from  15  to  20  per  cent.  of  ali  cases;  in  from 
4  to  6  per  cent.  of  the  cases  they  occur  early  without  local  recurrences.  The 
following  conditions  influence  the  prognosis  of  the  individual  čase: 

1.  The  age  of  the  patient.  The  older  the  patient,  provided  she  stands 
the  shoek  of  the  operation,  the  better  will  be  the  end  result  from  the  stand- 
point  of  a  cure. 

2.  The  duration  of  the  growth.  The  prognosis  is  good  in  early  stages 
of  carcinoma  of  the  breast  and  bad  when  axillary  involvement  is  present 
(^^*>7a  P^i"  cent.  of  the  former  are  cured;  66%  per  cent.  of  the  latter  die). 

15.  The  malignancv  of  the  tumor.  The  best  results  are  obtained  in  col- 
loid,  ()G  to  80  per  cent.  cures;  adenocarcinoma,  50  to  75  per  cent.;  Paget's 
diseasc,  12.5  to  20  per  cent. ;  scirrhus,  23  to  40  per  cent. ;  and  lastlv,  in  medul- 
lary  carcinoma,  16  to  48  per  cent.  As  a  general  rule,  the  cancers  8howing  the 
least  anaplasia  give  the  best  results. 

4.  Adherence  to  the  skin  renders  the  prognosis  unfavorable.  Halsted 
reports  in  110  cases  with  axillar7  involvement  and  negative  neck  24.5  per 
cent.  of  cures,  70  per  cent  of  cases  without  demonstrable  glandular  involvement 
as  cured,  and  80  per  oenL  free  '^om  recurrences  at  the  end  of  3  years. 

Tf«  '»e  only  contra-indications  for  opera- 

tic  bar  the  primary  radical  operation. 

1  only  that  life  may  be  prolonged 
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by  operatiuj?  on  recnrrences,  biit  that  apparent  pennanent  cuies  liave  been 
'/t>taiiied.  Grei^  report*  a  ea^e  which  had  been  opera ted  on  t>  timee  dming  a 
\fHr\<A  hi  '^0  vffar«.  In  the  r-ai*e5  of  n«jdnlar  reeuirences  in  the  skin.  where  the 
fh:t:\f  fa*^ria  and  al!  other  Ivinpliatic  paths  ha  ve  Vieen  exeised,  we  can  look  on 
the  rfr^riirren^^-e  aš  a  <-^illef.-ti<^»n  «^»f  is^ilated  eaneer  eells  that  have  been  left  be- 
hind  in  the  oritrinal  oj^eration.  A  wide  escision  shotiid  be  immediatelv  made 
with  the  a^rtiial  cauterv'  or'  with  the  knife  and  the  actiial  caiiterv.  or  fal^ra- 
tion  appli^rd.  If  the  reciiirences  are  numercms,  siibjeet  the  patient  to  an  en- 
i-T's,f'Ui'  ffmmf:  of  X-ray  or  radinni  treatment.  Rcciirrenoes  among  the  scapalar 
nnišieleR  ari^  in  the  NTnph  ^lands  and  ve:^sels  which  ace4»nipanv  the  subscapu- 
lar  and  circiiinflex  vessels.  Siieh  recnrrenees  are  hard  to  deal  with  and  mav 
nece»«itate  an  interscapnlothoraeic  aniputation.  Reeiirrence  in  the  opposite 
brea»t  or  axi]]a  sbould  )je  treated  bv  a  radical  operation.  The  elinical  outlook 
for  prolon^ation  of  life  in  the;«  cases  is  far  more  hopeful  than  would  be  ex- 
jiecrted.  In  threfr  .siich  ca.ses.  one  patient  lived  *>  year^.  i»ne  3*^  vears,  and  the 
other  wa.s  .^till  livin^  7  vears  after  the  seeond  operation. 

Tbeatmknt  of  Inoperablk  Cabcinoma 

The  treatment  is  l^^ith  general   and  local. 

The  General  Treatment. — The  fallacies  in  the  therapentics  of  eaneer  have 
l>een  we]l  put  by  Ilandlev: 

**Tho  projrrfss  of  a  canccr  is  normally  accompanied  by  retrogressive  or  curative 
proocrHjvs.  It  is  not  surprisinf^,  therefore,  that  o<Tasionally  visiblo  noclules  or  even  the 
priinary  (rrowth  niav  iinderf^o  c*ompl(>te  fibrosis.  In  such  cases  of  partial  cure  the 
apfK-arancff  of  frf-sh  metasta-ses  eLsowhere  soon  shatters  the  fals^e  hopes  whieh  have  been 
raiH^fl.  A  happv  i^iotan^-e  of  this  aspe<'t  of  tho  natiiral  histurv  of  careinoma  bas  not 
infn-iiufjntlj'  «'nahhfrl  the  <liscfov«»rer  of  a  ino<licinal  cure  for  eaneer  to  raaintain  a  sin- 
eere  faith  in  his  reme<ly  for  some  eonsiderahle  tinie.  The  natural  re^rressive  proeesses 
whie}i  in  untnnitrfcl  casf^  usually  pass  unobserved  are  aseribed  to  the  action  of  the 
reincfdy." 

Snffieient  tirne  has  now  elapsed  to  show  the  worthlessness  of  Dojen^s, 
lIodenpvrH,  aiul  other  allied  sera,  and  the  iiselessness  of  the  injection  of 
Hcleninm,  eolloid  copper,  trvpsin,  ete. 

Odphorectomy. — Beatson  of  (ihiHgo\v  (4)  aclvrx*ated  oophorect^mv  as  a  treat- 
ment for  inojKirable  eareinoma,  hasin^  it  on  the  faet  that  a  donble  o<>phorectomy, 
by  eausing  a  liastenin^  of  the  inenopau.se,  \v()ul(i  eonse(piently  bring  abont 
an  atrophv  of  the  l)roast.  ifanv  cases  have  been  reported  as  improved, 
and  a  few  eureH  are  elaimod.  We  have  had  the  <)pportunity  to  observe  the 
reHults  in  a  .sniall  niim])er  of  eases,  and  in  2  eases  a  temporarv  benefit  wa8 
noted.    The  })eHt  resnits  are  claimed  in  patients  under  .^O  veara  of  age. 

Local  Treatment. — The  local   treatiiieiit  eonsists   in   palliative  operationBi 
the  nse  of  radimn,  X-rays,  fulpiratioii,  and  loeiil  applientions;  in  sarcontf 
tlie  lise  of  (\)lev's  toxins. 
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PALLIATIVE  0PEEAT10N8. — In  oiir  experience  thc  palliative  operations 
have  givcii  distressiug  results  and  we  restrict  them  to  those  cascs  in  which  the 
presencc  of  a  foul-smelling  painful  ulcer  is  a  source  of  mental  and  phjrsical 
suifering.  The  radioal  amputation  is  the  best  palliative  operation.  The  in- 
tense  paiii  caused  by  the  cancerous  involveuient  of  the  brachial  plexn8  inay 
recpiire  an  interscapulothoracic  amputation  and  a  division  of  the  posterior 
nerve  roots.  With  the  same  objeet  in  view,  the  posterior  roots  of  the  sacral 
nerves  have  been  divided  to  relieve  the  pain  caused  by  recurrences  involving 
the  great  sciatic.  Division  of  the  anterolateral  cohimns  of  the  spinal  cord  has 
been  advised  and  practiced  for  persistent  pain  in  the  lower  extremitie8  by 
Spiller  and  Martin. 

Carcinomalous  hydrothorax  is  to  be  treated  by  repeated  aspirations;  hydro- 
perifoneum  by  repeated  tappings.  Patients  who  have  developed  hydrothorax 
live  biit  a  short  tinie.  On  the  other  hand,  those  with  hydroperitoneum  live 
longer.  The  cUnical  conditions  known  as  "brawny  arm"  may  become  so  ag- 
gravated  that  an  interscapulothoracic  operation  will  have  to  be  performed. 

TREATMENT  BY  RADIUM  AND  X-RAY.— For  tho  technical  application 
and  a  fuller  discussion  the  reader  is  referred  to  Chapter  XVIII,  Vohune  T. 
In  a  eertain  ninnber  of  inoperable  cases  treated  with  X-ray  the  pain  is  relieved 
and  there  is  an  apparent  decrease  in  the  size  of  the  tumor,  with  a  general  im- 
provement  in  the  patient's  condition.  In  other  cases  the  growth  is  markedly 
stimulated  and  the  disease  runs  a  rapid  course.  In  a  third  class  of  cases  the 
patients  seem  to  suffer  from  marked  toxic  absorption  svmptoms  caused  by  a 
breaking  down  of  the  tissiies.  The  same  phenomena  have  been  noticed  in  the 
use  of  radium.  Overdosage  with  this  agent  mav  cause  marked  local  destruc- 
tion  of  the  tiasue  with  intense  toxic  absorption  s;vinptoms  and  death. 

LOCAL  APPLICATIONS. — Of  the  local  applications  for  ulcerating  carcino- 
mata  we  have  had  the  bost  results  from  acetone  and  formalin. 

AcETONE. — Acetone  is  a  powerful,  penetrating,  dehydrating  agent  causing 
the  tissues  to  dry  up,  thus  checking  bacterial  activitv.  On  the  unprotected 
skin  it  is  extremely  painful,  but,  if  properly  confined  to  the  ulcerated  area,  only 
slight  pain  is  experienccd.  Scrape  away  as  much  of  the  ulcerating  surface  as 
possible,  smear  the  surrounding  skin  surface  with  a  thick  coat  of  vaselin,  con- 
fine  tho. acetone  solution  to  the  ulcerated  surface,  and  leave  it  in  contact  for  15 
minutes.  Remove  the  excess  and  pack  the  wound  with  gauze  wrung  out  in 
acetone.  This  dressing  is  left  in  plače  for  24  hours.  The  acotone  is  applied 
everv  5  to  7  davs,  according  to  the  reaction  and  the  condition  of  the  wound. 

FouMALiN. — The  use  of  formalin  (liquor  formaldehvd)  has  been  advo- 
cated  bv  Stewart,  of  ^linneapolis.  A  40  per  cent.  solution  of  formaldehvd  is 
freely  applied  to  the  ulcerated  surface  and  left  in  contact  for  1  minute.  It 
is  then  neutralized  bv  an  abundant  solution  of  hydrogen  peroxid.  In  ulcerating 
carcinoma  it  checks  discharge,  odor,  and  causes  little  or  no  pain.  It  is  espe- 
cinllv  valuablo  in  fungating  sarcoma. 

FULaURATION    (KEATINGIIART).-    See  pago  (>r.8. 
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Inoperable  sarcoma  should  be  treated  with  Coley'8  mixed  toxins.  In  sar- 
comata  both  the  radium  and  the  X-ray  give  better  results  than  they  do  in 
carcinoma. 

Tbeatment  of  Spontaneous  Fkactures 

These  are  caused  by  the  replacemcnt  of  the  bony  tissue  by  new  gro\vths. 
Any  of  the  long  bones  with  the  exception  of  tliose  below  the  knec  and  ell>r)\v 
niay  be  involved.  The  fracture  niay  be  the  nrst  symptoni  to  call  attcntion 
to  the  presence  of  a  bony  metastasis.  Complaints  of  rheumatism,  pains  in  the 
bones,  etc,  in  patients  with  carcinoma  of  the  breast,  especially  thosc  with 
cutaneous  nodules,  call  for  careful  X-ray  study  of  the  bones.  The  most  coiu- 
mon  sites  of  fracture  are  the  upper  end  of  the  femur  and  the  middle  of  the 
humerus.  The  pain  resulting  from  spontaneous  fractures  is  not  often  severe. 
Bony  union  being  possible,  the  fracture  should  be  treated  according  to  general 
surgical  principles. 
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CHAPTEE   XIV 

THE   BUBGICAL   TEEATMENT    OF    DI8EA8ES   OF   THE    SPINAIi   CORD   AND 

MENINGES 

Chabi.es  a.  Elsbero 


LUMBAB   PUNOTTTBE 

Puncture  of  the  spinal  caiial  for  diagnostic  and  therapeutic  purposes  is 
founded  upon  the  researchcs  of  Qiiiiicke  (1872).  of  Corning,  and  of  August 
Bier.  The  operation  is  based  upon  the  physiological  fact  that  cerebrospinal 
fluid  circulates  in  the  entire  snbarachnoid  space  of  the  brain  and  spinal  cord, 
and  upon  the  anatomieal  facts  (1)  that  the  lower  end  of  the  spinal  cord  extends 
only  to  the  first  or  second  lumbar  vertebra,  while  the  spinal  canal  with  its 
meningcal  lining  extends  down  to  the  sacrococcygeal  openings;  and  (2)  that 
the  bony  wall  of  the  spinal  canal  is  not  a  complete  one,  so  that  spaces  remain 
between  the  arches  of  the  vertebnc  through  which  a  needle  can  be  passed  into 
the  spinal  canal  and  subarachnoid  space. 

Lumbar  puncture  is  done  either  for  diagnostic  or  for  therapeutic  purposes. 
In  the  first  čase,  the  object  is  to  obtain  cerebrospinal  fluid  for  eKamination^ 
for  the  presence  or  absence  of  normal  and  abnormal  constituents  (Wassermann 
test,  increase  of  cells  and  globulins,  presence  or  absence  of  bacteria,  presence 
of  blood  in  fractures  of  the  skull  or  spine,  of  pus  cells  in  meningitis  and  brain 
abscess,  etc).  The  detcrmination  of  the  pressure  of  the  cerebrospinal  fluid  in 
the  canal  is  also  of  diagnostic  importance. 

The  normal  pressure,  according  to  Sahli,  is  between  5  and  7.3  mm.  of 
mercury  or  60  to  100  mm.  of  water.  Pathologically  the  pressure  of  the  cere- 
brospinal fluid  is  raised  in  a  large  number  of  diseases,  such  as  intracranial 
tumors,  abscesses,  hemorrhage,  meningitis  of  ali  kinds,  etc.  It  may  reach  very 
high  figures — 300,  500,  or  even  1,000  mm.  of  water — the  highest  pressures 
being  found  in  aerous  meningitis  and  in  brain  tumors. 

The  Therapeutio  Value  o£  Lumbar  Puncture. — The  withdrawal  of  cerebro- 
spinal fluid  is  of  value  in  some  cases  of  posterior  basic  meningitis  in  children, 
but  it  is  of  greater  value  in  tubcrculous  meningitis.  In  this  latter  disease  the 
fatal  outcome  is  usually  hastened  through  the  ventricular  distention,  and  if 
the  deleterious  effects  of  this  distention  are  overcome  by  repeated  lumbar  punc 
45  B  677 
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^    >  ^\«1     Uiidoiilited  cascs  of  ciire  of  tiibcrculou^ 
t  Itinj^contimie  I  pimctiircB  are  on  record  (Freyhau. 

'^nuetiuies  utefiil  iii  mild  chronic  hvdrocephalus  in 
iilta  can  be  obtained  m  this  eondition  by  meane  of 
pnneture  of  tbe  corpiis  cal- 
losiim  (q.  v.).  It  is  aiso  an 
aid  in  tho  treatment  of  in- 
crease  of  intracraninl  pressiire 
dne  to  cxpaTidiiig  lesions  of  t)io 
brain,  siicb  as  bniin  tumor  bikI 
abvesa,  PX(*opting  wbere  tlie 
disoaso  18  located  in  tbe  pos- 
terior  cranial  foasa,  Lmiibar 
piinctnre  is  aiso  used  for  tbe 
mjpction  of  dniga  into  tlie 
spmal  canal,  Flexner  serum 
in  epidemic  cerebrospinal  men- 
m^tis,  magnesium  siilpbntc 
(Meltzer)  and  antitoxia  in 
tetanns,  cocain,  tpopacocain, 
Btovain,  etc,  for  epinal  anes- 
tbesia. 

Site  of  Pnneture. — Tbe 
epaces  between  the  third  and 
fourth  and  fourtb  and  fiftb 
lumbar  lamina;  are  espeeiallv 
large,  and  tbe  punctnre  is  usu- 
nlh  done  tbrougb  one  of  tbeie  tpaci  a  althougb  in  some  instances  a  bigher  level 
bas  to  be  selected  A  line  wbicb  ooiinects  the  bijjhost  level  of  tbe  iHac  crests  wili 
fienerallv  crosa  tbe  fourtb  himbar  \ertebra  and  the  favorite  Bite  for  the  intro- 
duction  of  the  needle  is  ]u3t  above  tlus  level  (Fig  IV  Tbe  spaces  between  tbe 
lamime  are  largest  when  the 
spine  is  flexed,  i.  e.  when  tbe 
body  is  bent  forward.  Accord- 
ing  to  Qiiincke,  the  distance 
frora  tbe  akin  to  tbe  siibnracb- 
noid  space  in  tbe  lumbar  region 
is  U9iially  4  to  6  cm.,  biit  in  fat 
or  muscular  individnals  it  may  be  anywbcre  from  7  to  10  em..  and  tbe  needle 
will  have  to  1«  inserted  to  that  depth  before  apinal  fluid  is  obtained. 

Inttmmenti.- — Varioua  necdlcs  are  used  for  spinal  puncture,  hut  T  prcfer 
one  marked  off  in  centimeters,  whose  point  is  not  an  acutc  angle.  and  whirb 
contains  a  well-fitting  stilet  fFig.  2).     Tbe  needle  should  fit  a  svringo  by  a 
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aliding,  Dot  a  screw,  joint,  and  the  8yriiige  shotild  have  an  asbestOB  packiag,  so 
that  it  oan  be  boiled. 

Technic.^The  technic  o£  spinal  puncture  is  simple.  The  patient  is  placed 
on  his  side  nenr  the  edge  of  the  bed  or  operating  tahle  with  the  body  beiit 
forward  aiid  the  thighs  and  legs  flexed,  or  he  niay  be  seated  on  the  edge  of  the 
bed  or  table  with  the  bodv  bent  fonvard.  The  skin  is  sterilized  (vvashing  with 
alcohol  niid  puintinf;  with  tincture  of  iodin),  and  the  fonrth  lumbar  spine 
located  on  a  level  with  the  highest  parts  of  the  iliac  cresta.  Either  in  the  median 
line  or  jiist  to  one  side  of  the  spinoue  process  of  the  third  or  fourth  lumbar 
vertcbra,  the  needle  armed  with  the  stilet  is  made  to  puncture  the  skin. 
Pointing  either  in  the  median  line  or  toward  it,  and  in  a  Blight]y  upward  direc- 
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tion,  tlip  nocdlc  is  rapidlv  pushed  forward  to  the  required  depth  (Figs.  3  and 
4).  The  operator  will  feel  the  resistance  of  the  fascia;  and  muscles  and,  if  a 
bony  obstniction  is  enconntered,  the  direction  of  the  needle  will  have  to  be 
altered  a  little.  "NVhen  the  spinal  canal  has  been  entered,  the  stilet  is  with- 
dra«n ;  the  fiiiid  will  eseape  either  drop  by  drop  or  in  a  stream.  It  is  rare  that 
no  fliiid  can  be  ohtained;  this  «8nally  means  that  the  suharachnoid  spaee  has 
not  been  reat-hed  and  that  the  needle  muat  be  pushed  stili  farther.  If  blood  is 
obtained,  it  nioans  that  the  needle  has  injurcd  the  extradural  venous  ple^iisea; 
the  needle  shonld  be  withdrawn,  vashed  ont  with  storile  water,  and  re-inserted. 
The  color  of  the  flnid  and  the  pressure  with  which  it  cacapos  should  be  noted. 
Normal  flnid  is  clear  as  water  and  escapos  drop  bv  drop  or  in  a  slow  atreara. 
Various  methods  have  been  devised  to  mensiire  the  presaiire  of  the  flnid,  biit  up 
to  tho  present  tirne  the  practical  valne  of  suoh  inoaanrcments  has  been  aniall. 
The  pressnre  of  the  cerebrospinal  fluid  is  measured  by  means  of  a  manometer 
which  is  attached  to  the  needle  by  a  side  arm.  Various  needles  for  this  pnrpose 
have  been  described,  bat  a  simple  apparatus  snch  as  that  of  Quincke  will  give 
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perfectlv  satisfactor^-  results  (Fig,  5l.  Its  oonstnioiion  wi]l  be  imderstood 
from  thc  accompanvinf;  illiistration.  The  pre^tire  of  the  fluid  is  read  off  on  u. 
gcale  wliicli  is  held  bv  thc  eide  of  tiic  plass  niaiioniptcr  tube.  VVTien  the  fiuid  u 
to  be  aIIowed  to  escape,  the  tube  h  turned  difwii  bo  that  the  fluid  ean  run  oaL 
For  examinatioa.  5  to  10  o.  c.  of  the  fluid  should  be  allnwod  to  run  into  a.  sterile 
test  tiilx!.  Jf  the  fluid  is  of  a  brown  or  yellow  color.  a  siispicion  of  old  bleeding 
or  of  a  spina!  tieoplaam  is  justifiable. 

Whcii  fluiil  is  to  be  renioved  for  tlie  relief  of  iuternal  hvdrocephalus,  no 
more  than  20  to  50  c.  c.  shouM  be  at]owed  to  escape  at  one  time.     A  eimilar 


^ 

^^^'r~^^^\ 

Tla.  4. — Intboduct 


B  LUMBAB  PCNCTCBE.  Wn 


s  SrniNO  PounoN. 


araount  should  be  withdraw-n  everv  fpw  davs.  l^urinp  opprationa  upon  the 
brain,  wlien  there  is  verv  frreut  intracranial  tension,  tlic  withdrawal  of  fluid  by 
lumbur  punetnre  is  oftcn  of  value. 

Injection  of  Sm^. — When  a  drug  is  to  be  injected  into  the  spiual  canal, 
as  much  cercbro.spinal  fluid  ahould  be  alIowcd  to  escape  as  the  amount  of  sola- 
tion  that  is  to  be  injected.  The  amount  of  serum  or  autitoxin  that  is  injected 
in  various  discases  will,  of  course,  dcpcud  u]>ou  the  strongth  of  the  solution 
used  and  the  age  of  the  patient.  For  si>iniil  aupslhcfia  the  substance  used  is 
generaliv  to  be  obtaincd  commcrciallv  in  prepjired  anipules,  ofton  combined 
with  adrenalin.     Cocain,  tropacocain  (Giesel),  novocain  (Einhom),  and  »to- 
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vain  (Foumeau)  have  ali  been  used  witb  success,  biit  tropacocain  and  stovaiii 
are  recommended  by  Bier.  The  doae  of  tropacocain  is  about  5  cg.,  and  that 
of  stovain  5  to  6  cg.  for  an  adult.  Ampules  which  contain  2  c  c  of  a  5  per 
cent.  aterile  aolution  are  on  the  market.  The  details  of  epinal  anestheaia  are 
considered  in  another  votume. 

After-effeots. — Lumbar  puncturo  is  a  sligbt  operation,  without  danger  if 
perfect  asepsis  be  observed.  After  the  withdrawal  of  even  small  quantities  of 
cerebroapinal  fluid,  the  patienta  often  auffer  for  a  day  or  a  number  of  daja  from 
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beadache,  dizzincsa  when  they  ait  up,  nausea,  and  vomiting.  Occaaionally  there 
may  be  ayncope. 

The  headache  usiially  appeara  a  fcw  hours  after  the  lumbar  puncturo  haa 
been  done,  and  occura  frequently  even  wlieii  there  is  no  disease  of  the  nervous 
8ystem  and  although  little  fluid  haa  been  removed.  It  will  uot  infreqHently  per- 
aist  for  a  number  of  day3.  It  is  advisable  to  keep  the  patients  in  bed  for  24 
hours  after  the  spinal  puncture,  aa  the  headache  and  other  Bvmptoms  will  dieap- 
pear  much  moro  quickly  when  tho  patient  remains  in  the  reeiunbent  poaition. 

The  iTmptoniB  are  apt  to  be  eapecially  levere  in  patients  with  an  intraora- 
nial  neopUun,  and  sudden  death  haa  ooonired  in  a  number  of  instanoei  witliiii  a 
few  honn  of  the  Inmbar  puncture.  We  should  reinove  as  littlc  fluid  as  possible 
in  tlicso  paticuts.  Liuiibar  puncture  sliould  never  bc  done  when  there  are  aymp- 
toms  of  an  Gxpanding  leaion  in  the  poatcrior  cranial  foaaa  for  fear  of  sudden 
medullary  death.  Allard  bas  eollected  23  casea  of  death  within  2-t  houra  in 
cases  wbere  there  wa8  an  obstructlon  of  the  iter  or  the  foramen  of  Magendie. 
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I  hnve  Sfvn  thc  R^mptoms  of  o  {<pinal  tumor  niiich  eKOKReratod  witliin  a  few  bonn 
after  a  spinal  puticture  in  a  piitient  who  before  hnd  preaontod  only  slight  BigDB  of  cord 
involvement,  nnd  soon  after  devcioped  a  coniplcte  motor  and  MnBory  paraplegia.  In  thii 
patient  onIy  5  o.  c.  of  fluid  had  been  rcmoved. 
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In  most  cascs  in  whic1i  the  spinal  canal  bas  to  bc  opened  the  exposure  ahoald 
be  a  libcral  one.  Therefore,  the  operatioii  miist  consist  of  a  vide  reinoval  of 
tho  postcrior  arches  of  sevcral  vertebra;,  Aa  we  ahall  sce  later,  the  functiona  of 
thc  vertebral  cohimn  are  almost  fully  recovered  after  the  completo  removal  of 
the  spiiious  processes  and  lamina;  of  a  numbcr  of  vertcbne.  According  to  idt 
oxperieii('C',  the  opcration  of  heniilami- 
nectoniv,  as  described  by  A.  S.  Taylor, 
bnfl  oiilv  a  verv  liniitpd  field  of  itseful- 
iioss,  hocaiise  tliis  operation  does.not 
give  as  jrood  nn  oxpo3iiro  as  the  complete 
operution.  Ostooplastic  operationa,  aa 
doaeribcd  liv  irnrion,  Caviechia,  Bick- 
ham,  I'rhnn,  nnd  others,  aro  more  com- 
pliciitcd  and  Moodv  than  those  in  whicli 
the  bone  ia  rcmoved ;  they  are  also 
more  timo-(!Oiiminiinp,  and  do  not  give 
as  fr(H!  a  firid.  Tn  tlie  followiug  I 
ahall  doscrihe  tho  operation  of  complete 
huninrrtoniv  as  T  am  acciistomed  to  pcr- 
form  it. 
Anfttomy. — Tlie  anatomv  of  the  cpinal  cohimn,  of  thc  spinal  canal  and  ita 
contents  Nhonhi  >>c  carefuIK-  studicd  by  the  snrjrcon  who  desires  to  do  succesaful 
spinal  surgcrv.  The  followinf;  are  some  of  the  most  important  featurea  of  thc 
proHB  anatomv:  Th<'  j^pinouM  procosHcs  are  liitid  in  the  corvical  region,  are 
ii8iially  fairtv  tliin  nnd  wcll  soparated  froni  caoh  other,  so  that  each  spinous 
proccss  can  be  rcmoved  with  eaae.  Tn  the  doreal  refiion  tho  spines  point  back- 
ward  and  duwnwnrd  and  pradiinlh-  incrcase  iti  thickness;  thoy  overlap  each 
other  to  a  ponfiderablo  pxtpnt  in  the  iipper  10  vortchrn?.  The  ]ower  2  dorsal 
and  tho  Inmhar  upitics  are  vcrv  thirk  aTiH  shnrt,  moro  deeplv  placed  between 
the  thick  parnvcrtclirai  mnurlp«,  and  point  directlv  backward. 

In  the  cervical  and  d<>rsnl  vortrlmr  fexocptinp  the  eleventh  and  twelfth 
dorsfll)  the  laniina>  ovrrhip  eacli  other  froni  ahovc  dnwnward,  eo  that,  when 
the  lamins?  aro  romovod  with  ronfK"ir  forceps.  it  ia  ahvava  more  e83y  to  work 
iipward  than  downward. 

Tho  muRcIcs  iiri'  thifkp^-l  in  llic  l.nvcr  dors^il  and  himhar  re^ons,  bnt 
aro  oanilv  frr-cd  fnuii  lli.'  sj>iui-s  iuid  laniiii:i'.  'ritcrc  htc  bnt  few  lai^ 
hI<i(id-vi'S(«pla  in  thc  miisi-l<-s:  Ihi-  hr-ii-^i   i-iiii  in  Ihc  inln-ninscular  ccpta.    The 
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accom  panj  ing  figurea  show  the  usual  location  of  the  largest  vessels  (Figs.  6, 

7,  and  8). 

The  ligamenta  subjiava  are  verj  tbick   in  the  lower  dorsal  and  lumbar 

logiona.     Soinetimes  they  are  tom  loose 

froiii  their  attaclinicnts  by  a  sligbt  trau- 

iiiatism,  and  then  niay  comprcss  the  cord 

beneatb. 

In    the    cervical    and    upper    dorsal 

regiona  the  dura  is  often  covered  by  a 

1ayer  of  adipose  tissiie  several  millimeter^ 

in  tbickncBs.     Thie  extradural  fat  layer 

haa  been  mistakcn  for  a  tumor. 

Tlio  dura  mater  which  envelops  the 

cord  doea  not  contain  an,v  blood-veasels  of 

a  Bize  Bufficient  to  give  tlie  operator  any 

tronble,  biit  betw€en  the  anterior  surface 

of  the  diiral  sac  and  the  posterior  sur- 
face of  tbo  bodiea  of  the  vertebne  lies  a 

p1exii3  of  vein8.     Troublesome  blecding 

niay  occiir  wben  the  attempt  is  made  to     Fro,  7.— Chobs-biction  or  Back  in  Mti>- 

separate  tlic  dnral  sac  from  the  posterior  dobsal  heoioh. 

Burfacfl  of  the  body  of  a  vertebra. 

The  pia  mater  cIo8ely  invests  the  cord,  while  the  aracbnoid  is  separated 

from  the  pia  by  the  cercbrospinal  fluid,  ao  that  one  niay  with  juatice  speak  of 

the  arachnoid  "sac."     Thia  arachnoid  sac  lies  against  but  ia  not  normally  ad- 

herent  to  the  inner  aurface  of 
the  dura  mater,  and  it  ia 
nsiia]Iy  possJble  to  incisc  the 
dnra  withoiit  injnring  the 
arachnoid  aac.  Inaide  the 
arachnoid  sne  ia  seeu  the 
apinal  cord. 

Tlic  cord  ia  hold  in  plače 
in  the  spinal  eanal  by  the 
nerve  ronts  and  by  the  liga 
mentum  denticniatum.  Tlie 
dentate  ligament  is  a  fibrous 
band  of  great  importance  for 
the  surgerv  of  the  apinal 
cord.    It  ia  dcrived  from  and 

attached  to  the  lateral  aspect  of  tho  pia  mater  on  the  cord,  midway  between  the 

anterior  nnd  posterior  roota.     On  each  side  of  tlie  cord  the  ligament  extend3 

from  the  foramen  magniim  to  the  level  of  the  firat  liimbar  vertebra,     From  its 

origin  from  the  cord  each  ligament  estends  outward  and  ia  attached  to  the  inner 
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surface  of  the  dura  by  numerous  dentations  or  slips  (Fig.  9).  It  is  due  1«  this 
ligament  that  a  tumor  which  grow8  on  the  anterolateral  or  posterolateral  aspo<^ 
of  the  cord  -n-ill  pres9  upon  only  anterior  or  poaterior  roots  for  a  long  tirne.  Ev 
means  of  the  dentate  ligament  the  cord  raa.y  be  rotated  ao  that  its  anterior  sur- 
face  is  esposed.   For  thie  purpose  1  or  2  slips  of  the  ligament  have  to  be  divided. 


P«i.  9.— Spinal  Cord  Exi'Obed  t 


The  dentate  ligament  ends  belovv,  at  the  level  of  the  firat  lumbar  vei-tebra, 
in  a  fork-abaped  extremity  (KlslKirg),  iipoii  whiph  resta  the  first  himbar  pos- 
terior  root ;  the  fork  is  thcreforc  a  laiidmark  useful  to  identify  the  first  lumbar 
posterior  root  (Fig.   10). 

The  spina!  cord  ond.s  nt  the  Icvt-l  of  tlie  l<>wer  burdcr  of  the  body  of  the 
first  lumbar  vertcbra.     The  cord  is  niuch  eulargcd  iu  the  cervical  and  lum- 
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bar  regiojis — tlic  cervical  and  lumbar  enlargements.  In  tlie  removal  of 
tlie  laminse  in  these  regions  special  carc  mnst  l>e  taken  that  the  cord  is  not 
pressed  upon. 

Foiition  of  the  Fatient;  Anestiiesia. — The  part  of  the  vertebral  column  to 
bc  operated  upon  ahould  bc  as  mucli  ventraliy  flexed  as  possible,  so  as  to  aepa- 
rate  the  spinouB  processes  and  to  bring  them  near  to  the  surface  of  tbo  akin. 


Fio.  10. — Thb  Lowek  Ehdor  "Fobk"  or  tmk  Dentatk  Lidamckt. 


\Vheii  tlie  ]amineotomy  is  to  bc  done  in  the  ccrvical  region,  the  patient  muet  bo 
in  the  same  position  as  in  a  eiiboccipital  Graniotomy  (q.  v.).  Tho  patient  must 
be  placcd  flat  upon  tlie  abdomen  with  piliovvs  nnder  the  shoulders  so  that  the 
thorax  ia  well  away  from  the  opcrating  table  and  respirntion  is  not  interfered 
with.  The  head  mnst  rest  upon  an  extension  of  tlie  table  or  oiitrigger,  90  that 
tho  head  can  be  floxcd  npon  tho  cliest  (aee  Fig.  11).  If  the  dorsal  vertebne  are 
to  bo  nperatrd  iip(»n,  the  patient  nmst  be  in  tlie  prono  position,  with  the  shoul- 
ders raised  from  the  tnble  bv  nieans  of  pillowB,  and  a  large  bolstftr  under  tho 
abdomen  so  that  tho  dorsal  eolunin  is  ventral1y  flexed.     A  similar  position  is 
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nM'riit  for  a  laiQiDectoiiiy  i:i  tlie  lowest  dorsal  and  lumbar  rogiong.  In  mauv 
iiiHtuncTs,  however,  the  paticiit  can  be  placed  in  a  semiprone  position,  the  ab- 
liiuiioti  aod  chest  on  one  side  being  raised  from  the  table  by  pi11owa. 

Tho  prone  or  almost  prone  position  oecupied  by  the  patient  npon  whoin  a 
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laminectomv  is  to  be  done  is  very  apt  to  make  the  giving  of  tbe  anestliesia 
difficHit,  In  cervical  laininectomv  the  anesthctiat  has  often  to  sit  undemeath 
the  operating  table  so  as  to  be  out  of  the  wa.Y  of  the  operator  and  his  assistants. 
The  anosthosia  can  uanallv  bo  made  more  eaav  by  the  introdiiction  of  catheters 
into  the  noše,  or  stili  bettcr  bv  mcans  of  intratracheal  inBufflation  ancsthesia. 
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Diiring  the  past  year  I  have  used  intratrachcal  anesthesia  with  ether  for  m&ny 
of  my  spinal  operations  and  can  recommend  it  vcry  higlily.  Tho  anestlietist 
must  alway9  sce  tliat  the  oheat  wall  ii  not  a^inat  the 
operatin^  table,  bo  that  respiration  is  not  interfered 
with.  In  operations  in  the  cervical  region  he  must  aiso  be 
carefnl  that  the  neok  of  the  patient  ii  not  oompreued  by 
the  e^  of  the  table  or  the  ontrireer.  Ether  is  the  anes- 
tlietie  of  choice  for  a  spinal  operation. 

Technio  of  Operation. — Uaually  at  least  3  vertebra! 
liave  to  be  exposed,  and  often  5,  6,  or  7  lamime  have  to 
be  removed  before  the  entire  spinal  lesion  is  exposed.  It 
is  always  better  to  take  away  an  arch  too  much  than  one 
too  little. 

The  skin  incision  should  be  made  in  the  median  Unc, 
ita  center  over  the  middie  spinous  procese  to  be  taben 
away.  The  spinous  processes  that  are  to  be  removed 
sbould  alway9  be  determined  by  counting  from  beIow  up- 
ward  and  from  above  downward.  In  this  way  we  are 
sure  that  the  proper  spinea  have  been  marked  out.  The 
cntaneous  incision  sbould  divide  ali  tissue  to  the  spines. 
Then  with  rapid  cuts  of  the  scalpel  the  faacia  and  muscles 
on  one  side  of  the  spines  and  laminse  are  separated  from 
the  bone,  the  eeparation  being  accomplished  by  the  aid  of 
a  broad  elevator  (Fig.  12),  After  the  spinea  and  laminas 
are  well  expo8ed,  a  gauze  packing  is  inserted  on  the  one 
side  and  the  same  procedure  followed  on  the  other  aide. 

Tlie  bleeding  is  seldom  profuse,  rarely  requiring  the  use  of  artery  forceps,  and 
is  iiBnally  entirely  controlled  by  the  packings.  It  is  adviaable  to  wait  1  or  2 
minutes,  then  to  remove  the  packings  and  to  draw  the  wound  edges  apart  by 
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lueans  of  an  automatic  retractor  (Fig.  13).  The  retractor  not  oiily  control; 
ali  bleeding,  but  gives  an  excellent  expo3ure  of  tlie  field  of  operation  and  saves 
one  assietant. 

The  interspinoua  ligamenta  are  now  divided  by  rapid  čuta  with  the  Bcalpel. 


Fig.  15. — Vabious  RoHaeuR  Forcepa  for  Spihai.  Opbrationb. 
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With  a  large  rongeur  forceps  (Fig.  14C)  or  with  a  IIorsley  spine  forceps  (Fig. 
14A),  the  spinous  processes  are  removed  at  their  bases.  Then  with  quick  bites 
with  smaller  rongeurs,  of  whicli  several  sizes  and  types  should  be  at  hand  (Figs. 
14B,  D  and  15),  the  laminse  are  removed  well  out  to  their  articulating  sur- 


Fia.   16. — ^LtAifiNiCTOifT  (1).     Tbe  fini  step.     Incision  of  the  skin,  fascia  and  znusdes  on  one  ride 

of  the  spinous  processes. 


faces,  beginning  with  the  lowermost  ones  and  working  upward.  During  this 
procedure  great  eare  miist  be  taken  that  no  pressure  is  made  npon  the  dura 
undemeath.  In  this  manner  the  dura  is  freely  exposed  over  the  desired  area. 
(Figs.  16,  17,  18,  19.)  In  the  cervical  and  dorsal  regions  the  dura  is  cov- 
ered  by  a  thin  layer  of  adipose  tissue  which  has  to  be  excised  before  the  bluish 
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dura  is  exposcd,  while  in  the  lumbar  region  the  thick  ligamenta  subflava  have 
to  be  exci8ed  with  scissors  and  forceps. 

The  further  procedure  will  depend  upon  the  nature  of  the  affection  for 
which  the  laminectomy  has  been  performed. 

It  is  usually  necessarj  to  pack  the  wound  with  gauze  wrung  out  in  hot 
saline  solution  for  a  few  minutes  in  order  to  control  the  little  oozing  of  blood 


Fia.  17. — LAMnnBCTOMT  (2).    The  division  of  the  interapinous  ligamenta. 


from  the  divided  lamina? ;  the  dura  should  never  be  incised  before  every  bit  of 
bleeding  has  been  controlled.  Thcn  the  operator  carefully  palpates  the  dura  if 
he  suspects  a  spinal  tumor,  and  looks  for  the  respiratory  and  cardiac  pulsations. 
When  the  dura  is  to  be  incised  the  operator  grasps  a  small  bit  of  dura  vitli 
fine  forceps,  and  passes  a  traction  suture  of  fine  silk  on  each  side  of  his  forcop?^ 
The  needle  should  pass  through  only  part  of  the  thickness  of  the  dura  so  as  to 
avoid  the  arachnoid  and  the  cord  beneath.  The  2  traction  sutures  are  now  heM 
tense,  and  the  dura  carefully  incised  with  a  fine  scalpel.  If  this  is  skillfullv 
done,  the  arachnoid  sac  will  not  be  injured ;  it  is  distended  with  fiuid,  within 
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\vliich  lies  tlie  eord.  The  incision  in  the  dnra  is  then  cnlar^ed  iipward  and 
downward  by  means  of  a  grooved  director  and  scalpcl,  and  tlie  cdges  of  the  dura 
retracted  with  fine  2-pronged  retractors.  The  fnrther  procedure  will  depend 
upon  the  conditiona  present  or  the  natnre  of  the  opcration  to  be  performed,  and 
wil!  be  considered  under  the  varioua  sections  that  are  to  follow. 

The  dura  should  be  elosed  by  means  of  a  fine  running  suture  of  silk  after 
ali  oozing  within  the  arachnoid  sae  has  been  controUed.     The  automatic  re- 


procenaes  with  gi&nt  rongeuT  forcepo. 


tractor  is  then  removed,  the  wound  vaahed  ont  with  warni  saline  Bolution,  and 
the  muscles  nnited  bv  interniptod  suturcs  of  etrong  catgut.  At  least  2  Iayers 
of  niiiscles  have  to  be  nnited,  and  sometimes  3  lavors,  great  čare  being  taken 
that  the  itppor  and  hnvor  onds  of  the  wonnd  aro  well  olnsed.  The  fascial  edgcs 
iire  then  approxiiiiatriI  with  chroniic  cat.pit,  and  the  skin  with  silk  aiitnres.  A 
lamincctomv  wonnd  shonld  ncver  lw  drained.  A  larjrc,  firmlv  fitting  dressinp 
with  adhesivc  pinster  atraps  and  bandage  is  then  applicd.  The  pationt  shouM 
be  kept  flat  on  the  back  for  severa!  davs  after  the  operation,  and  for  at  least  1 
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week  should  rcceive  full  dosca  of  urotropin.     Uniess  tbere  are  special  indica- 
tions  for  it,  the  dressings  slioiiM  not  bc  disturbed  for  7  to  10  dajs. 

Othcr  operati\e  metliods  nbich  ha\e  bccD  recommeuded  for  opening  the 
spinal  eanal  have  eithor  becn  of  the  t^  pe  o£  osteoplastic  oporation  deviaed  by 
UrbaD  and  Bickhani  m  nb  cb  a  ilap  coutaiiiing  skin  miiscle  and  bone  ia  nutde 
and  turned  to  one  side  or  iipuard     or  the  operation  of  hemi]aminectoiny,  u 


rcconiinenJed  especiall.v  by  A.  S.  Tajlor,  of  Xew  York.  The  osteoplastic 
mcthotls  have  bcen  genera]ly  diacarded,  becauso  the  operations  are  more  bloodj* 
and  tinie-conaumiiig  and  more  apt  to  bo  fo]lowcd  by  wound  compUcationa.  In 
the  operation  of  beiiiilaiuinectoniy  tlie  musclcs  are  separated  from  the  apinoiia 
proeosscs  and  lamina;  on  only  one  aidc,  and  the  lamina;  on  that  side  removed 
froin  tlie  bases  of  the  spinoiid  processos  to  tlio  articulations  either  with  the  aaw 
or  with  rongenrs.  Tavlor  claims  that  alniost  as  good  an  expo3ure  can  be  ob- 
tained  througb  a  hemilamiuectomv  aa  in  the  coniplcte  Iamincctomy,  and  that 
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the  mechanics  of  the  spine  are  much  less  interfered  with.  Without  eutering 
into  a  discussion  of  the  first  of  the  2  advantages  claimed  for  his  operation  by 
Taylor,  I  believe  that  the  second  claim  is  a  theoretical  one.  I  shall  later  8how 
how  little  the  funetions  of  the  spine  are  interfered  with  (if  at  aH)  by  even  an 
exten8ive  laminectoniy,  and  I  believe  that  a  hemilaminectomj  is  rarely  indi- 
cated. 

Dangen  and  Diffioulties  of  the  Operation. — In  the  cervical  and  upper  dorsal 
regions  the  operation  is  never  diflScult,  while  in  the  lowest  dorsal  and  lumbar 
regions,  where  the  vertebral  arches  are  much  thicker  and  more  deeply  placed, 
cousiderable  rongeiiring  may  be  nece8sary  before  a  good  expo8ure  of  the  spinal 
canal  and  its  contents  has  been  obtained.  Čare  must  be  taken  by  the  inexperi- 
enced  operator  that  he  does  not  deviate  from  the  median  line. 

LEAKAGE  OF  CEREBROSPINAL  FLUID. — Much  has  been  written  concem- 
ing  the  dangers  from  the  sudden  escape  of  a  large  amount  of  cerebrospinal 
fliiid  when  the  dural  sac  is  opened.  In  a  large  experience  with  these  operations 
I  have  never  seen  symptoms  ensue  from  this  cause.  Nevertheless,  it  is  advisable 
to  lower  the  head  end  of  the  operating  table  if  there  is  a  profuse  escape  of  fluid. 

If  the  dura  has  been  well  closed  af  ter  the  operation,  leakage  of  cerebrospinal 
fluid  should  never  occur.  If  a  2-stage  operation  is  done  and  the  dura  is  not 
sutured  at  the  first  operation,  the  careful  suture  of  the  muscles  and  fascia 
should  prevent  any  leakage.  If  leakage  does  occur,  the  dressings  should  be 
ehanged  as  often  as  necessary  with  the  greatest  čare  as  to  asepsis,  the  skin  being 
painted  with  tincture  of  iodin  as  soon  as  the  dressings  are  removed. 

BLADDEB  DISTURBANCES. — Even  if  no  bladder  disturbances  existed  be- 
fore the  operation,  they  are  very  likely  to  occur  afterward.  Usually  there  is 
retention  of  urine  for  a  few  days ;  rarely  this  persists  for  several  weeks.  When 
the  laminectoniv  has  been  done  in  the  lumbosacral  region,  the  retention  is  ac- 
companied  by  a  lack  of  feeling  of  bladder  retention ;  after  an  operation  in  the 
cervical  or  dorsal  region,  the  patient  will  often  know  when  his  bladder  is  dis- 
tended.  When  the  patient  regains  control  of  his  bladder,  he  is  at  first  able  to 
empty  the  bladder  only  partly.  Unless  incontinence  existed  before  the  opera- 
tion, it  should  rarely  occur  afterward.  If  such  incontinence  does  occur,  it 
U8ually  means  that  some  injury  has  been  done  to  the  cord,  or  that  there  has 
been  considerable  bleeding  within  the  sac  of  the  arachnoid.  If  the  incontinence 
19  due  to  the  latter  cause,  it  will  usually  disappear  within  a  few  days  or  weeks ; 
if  due  to  the  former,  it  may  persist  for  months;  and  if  the  injury  to  the  cord 
has  caused  a  more  or  less  complete  transverse  lesion,  it  may  be  permanent. 

Aftcr  the  removal  of  a  tumor  or  other  disease  of  the  cauda  equina  which 
has  caused  retention  of  urine  as  one  of  the  symptoms,  the  retention  of  urine 
niay  persist  for  a  number  of  months.  In  these  patients  one  can  often  stimulate 
the  bladder  to  enipty  itself  by  suddenlv  removing  the  cathcter  during  catheteri- 
zation,  the  patient  being  told  at  the  same  time  to  attempt  to  void  his  urine  with 
the  cathcter  in  plače. 

ABDOMINAL  DISTENTION. — Abdominal  distention  may  occur  after  a  lami- 
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nectomjr  as  after  any  other  operation.  But  it  occurs  very  frequently  after  a 
laminectomj  in  the  lower  dorsal  region.  After  a  spinal  operation  at  this  Icvel, 
a  very  marked  and,  to  the  patient,  very  distressing  abdominal  distention  often 
oceurs,  which  can  be  only  partly  relieved  by  cathartics  or  enemata^  and  whicli 
usiially  persists  for  several  day8.  The  patients  are  unable  to  pass  any  gas,  the 
abdomen  becomes  enormously  diatended,  and  vomiting  oceurs,  so  that,  to  one 
who  has  not  seen  the  condition,  the  patient  seems  to  present  the  clinical  picture 
of  acute  intestinal  obstmction.  The  symptoms,  however,  usually  subside  witliin 
a  few  days. 

Becognition  of  Spinal  Lesions. — Those  most  experienced  in  spinal  sur- 
gery  often  find  much  difl5culty  in  recognizing  the  nature  of  the  changes  which 
are  found  at  operation.  A  few  word8  upon  the  normal  and  pathological  ap- 
pearance  of  the  spinal  cord  and  membranes  are,  therefore,  permissible. 

Normally  the  outer  surface  of  the  dura  has  a  blui8h-white  color  and  is 
smooth  and  glistening.  A  reddish  or  brownish  discoloration  is  dne  to  adjacent 
bone  disease  or  to  an  inflanunatory  process  in  the  dura  itself.  To  the  exainining 
finger  the  membrane  feels  soft  and  it  is  easy  to  recognize  that  it  is  thin  and 
contains  fluid.  If  the  finger  is  gently  passed  over  its  surface,  one  can  often 
(but  not  always)  feel  if  a  solid  mass  such  as  a  tumor  lies  under  it,  and  an  intra- 
dural  g^o^vth  will  sometimes  cause  a  distinct  bulging  of  the  dura.  A  similar 
bulging  and  a  similar  resistance  are  felt  when  the  cord  has  been  pushed  back- 
ward  by  an  affection  of  the  vertebra?  or  by  a  tumor  which  lies  in  front  of  the 
cord.  The  surgeon  must,  therefore,  be  careful  that  he  does  not  in  j  uro  the 
growth  or  the  cord  when  he  incises  the  dura. 

In  rare  instances  a  localized  pachymeningitis  may  cause  a  marked  bulgini? 
of  the  dura  because  of  the  great  thickening  of  the  membrane.  I  have  soen  one 
čase  in  which  a  marked  local  thickening  gave  ali  of  the  symptoms  and  upon 
operation  presented  ali  of  the  characters  of  a  spinal  tumor  until  the  dura  had 
been  incised. 

The  inner  surface  of  the  dura  should  be  smooth  and  8hiny.  If  it  is  con- 
gested  or  discolored,  it  is  the  seat  of  an  inflammatory  process. 

The  arachnoid  should  be  translucent  and  very  thin.  If  it  is  thickened  or 
whitish  in  color,  it  has  been  the  seat  of  a  leptomeningitis.  The  arachnoid  ia 
sometimes  distinctly  thickened  if  long  pressed  upon  by  a  tumor. 

The  posterior  surface  of  the  spinal  cord  should  be  covered  by  a  fine  network 
of  blood-vessels,  but  normally  thcse  should  not  bo  sufRciently  marked  to  cause 
a  change  in  the  crcamv  white  appearance  of  the  cord.  If  the  vessels  are  verv* 
large  and  tortuous,  giving  to  the  cord  a  pinkish  color,  it  means  that  there  L^ 
either  an  inflammatorv  process  within  the  cord  substance  or  pressure  upon  tho 
vessels  of  the  cord  at  a  highcr  level  than  that  exposed.  In  several  cases  of 
mvelitis  which  were  operatcd  upon  under  a  wrong  diagnosis  I  have  observed  a 
marked  congostion  of  the  posterior  spinal  vessels  of  quite  a  characteristic  ap- 
pearance. Such  a  marked  va8cularity  of  the  cord  has  led  me,  in  not  a  few 
instances,  to  search  for  a  suspected  tumor  at  a  higher  level  than  that  exposed. 
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Freqiiently,  however,  one  can  nonnally  see  masses  of  tortuoiis  vessels  near  the 
lateral  aspects  of  the  cord  at  points  where  the  nerve  roots  perforate  the  dura. 

While  it  shoiild  be  a  nile  that  the  cord  is  to  be  palpated  as  little  as  possible, 
the  surgeon  should  know  that  normalljr  the  cord  substance  feels  fairly  solid, 
and  that,  therefore,  irregularities  can  easily  be  recognized  by  the  examining 
finger. 

Tw(H8tage  Operations. — Several  surgeons  ha  ve  advised  that  many  laminectomies 
ehould  be  done  in  two  stages,  the  dura  being  expo8ed  at  the  first  sitting.  I  believe  that 
the  larger  number  of  patients  can  be  operated  upon  in  one  stage.  If  the  condition  of 
the  patient  should  become  too  poor,  then  an  operation  may  have  to  be  stopped  and  be 
continued  at  a  later  tirne.    This  should,  howeyer,  be  of  rare  occurrence. 

Two-Btage  operations  are  indicated  in  the  f ollowing :  In  ali  intramedullary 
operations  for  tumor  where  the  tumor  is  left  to  extrude  from  the  cord  after  an 
incision  into  the  cord  tissue  has  been  made;  in  operations  in  the  uppermost 
cervical  region,  to  allow  of  a  re-adjustment  of  pressure  conditions  on  account  of 
the  proxiraity  of  the  medulla ;  in  some  cases  of  large  tumors  of  the  conus  and 
cauda  equina,  where  a  delay  may  allow  the  tumor  to  become  partially  freed 
from  the  nen^e  roots  of  the  cauda ;  in  some  subpial  tumors  to  be  treated  by  the 
method  of  extrusion.  In  the  čase  of  high  cervical  operations  the  dura  must  not 
be  opened  at  the  first  stage ;  in  the  other  operations  above  mentioned  the  dura 
will  have  to  be  opened  at  the  first  stage,  and  will  have  to  be  left  open  until  the 
second  operation.  In  these  latter  cases  the  exposure  of  the  cord  and  tumor  at 
the  second  operation  will  be  made  more  easy  if  they  have  been  covered  by  a 
piece  of  Cargile  membrane  at  the  first  operation. 

Fanotions  of  the  Spinal  Column  after  Complete  Laminectomj. — From  the  es- 
thetic  standpoint  the  appearance  of  the  back  of  a  patient  who  has  had  a  lamin- 
ectomy  porformed  upon  him  is  very  satisfactory.  In  most  cases,  excepting  for 
the  linear  cicatrix,  the  contour  of  the  back  appcars  almost  normah  The  mass 
of  the  paravertebral  muscles  and  the  scar  tissue  that  is  formed  between  the 
divided  laminae  and  the  skin  form  a  good  support  for  the  skin  and  an  excellent 
protection  for  the  spinal  cord  benoath. 

The  free  mobility  of  the  spinal  column  is  usually  fully  recovered.  For  a 
number  of  davs  after  the  operation  the  spine  is  held  very  rigid,  because  of  the 
pain  which  follow8  movements  of  the  head,  tnmk,  or  extremities.  As  soon  as 
the  pain  disappears  the  patients  are  ablo  to  turn  freely,  and  within  10  to  14 
day8  they  are  ablo  to  sit  up  and  bcgin  to  \valk.  Considerable  stiflFness  and 
rigidity  of  the  spine  may  persist  for  several  months,  and  this  occurs  especially 
after  lumbar  laminectomv.  In  most  patients,  after*  an  operation  upon  the 
cervical  vertebra;,  the  mobility  of  the  spine  is  fully  regained  within  2  to  3 
wookfl.  Some  of  the  patients  have  a  tondencv  to  carrv  the  head  somewhat  for- 
ward,  as  if  there  had  remained  some  wcakness  of  the  cervical  spinal  muscles. 
Very  rarely  massage  and  exerci8cs  are  nece8sary  bcfore  the  vertebral  column 
regains  its  normal  mobility.     Six  months  after  a  lap:iiuectomy  has  been  done 
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the  vertebral  cojmnn  will  be  found  as  freely  movable  as  the  normal,  or  as  it 
would  have  been  in  the  individual  čase  if  no  operation  had  been  performed. 

Mortalitj  of  the  Operation. — It  is  difficult  to  obtain  a  satisfactorj  idea  of 
the  mortality  due  to  the  operation  of  laniinectomy,  because  the  results  varv 
with  the  affections  for  which  the  operations  are  done.  The  statistics  of  diflFerent 
operators  vary  within  wide  limits.  Spinal  surgery  can  only  be  successfiiUv 
performed  by  those  who  have  a  large  experience  in  this  special  branch  of 
8urgery.  Oppenheim  has  reported  25  operations  performed  for  hini  by  several 
surgeons  with  8  fatalities  from  the  operation.  Krause  had  28  operations  with 
8  deaths;  in  a  later  publication  he  stated  that,  exclnsive  of  laminectomv  for 
spinal  fractnre  and  cases  of  myelitis,  he  had  performed  45  operations  with  9 
deaths.  Hildebrand  had  35  laminectomies  with  9  deaths;  Nonne  had  13  opera- 
tions with  7  deaths;  Sick  had  21  cases  and  8  deaths. 

On  the  other  hand,  Hor8ley  reported  24  successive  cases  without  fatalitj, 
and  Oppenheim  justly  states  that  the  dangers  of  a  laminectomy  are  small  when 
the  operation  is  done  by  a  surgeon  of  the  experience  of  Sir  Victor  Horslej. 

The  above  statistics  refer  to  ali  the  spinal  operations  performed  by  the 
authors  quoted,  excepting  laminectomies  for  fracture  of  the  spine  and  the  cases 
in  which  myelitic  softening  was  found  at  operation.  Excluding  operations  for 
the  condition  just  mentioned,  I  have,  up  to  October  1,  1913,  performed  81 
laminectomies  with  4  operative  deaths  (4.9  per  cent.),  and  have  had  no  fatal 
čase  in  the  last  57  operations. 

In  many  instances  the  fatal  result  of  a  laminectomy  was  due  to  the  undue 
prolongation  of  the  operation.  With  proper  instruments  the  removal  of  3  or  4 
spinous  processes  and  laminse  should  not  require  more  than  10  to  30  minutes. 
Some  of  the  deaths  have  been  due  to  loss  of  blood,  but  the  hemorrhage  during  a 
spinal  operation  should  seldom,  if  ever,  be  large  in  amount  if  the  manipulations 
are  not  unduly  prolonged. 
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In  the  majority  of  instances  tumors  of  the  vertebral  column  are  metastatic 
from  some  other  part  of  the  body  or  are  extensions  from  disease  of  the  adjaceiit 
soft  parts.  Benign  growths,  such  as  osteoma,  chondroma,  or  exostosis,  are  of 
very  rare  occurrence,  and  in  only  a  very  few  instances  have  they  been  subjectei 
to  operation.  The  malignant  growths,  on  the  other  hand,  are  very  frequent, 
and  the  symptoms  to  which  they  give  rise  are  most  distressing,  so  that  thev  are 
justly  considered  one  of  the  most  terrible  ills  that  human  flesh  is  heir  to.  Manv 
attempts  have  been  made  to  operate  upon  primary  new  growth8  of  the  bonv 
spine.  But  the  results  have  been  most  un8atisfactory  because  it  is  seldoui,  if 
ever,  possible  to  eradicate  the  disease  entirely;  the  cord  symptom8  usuallv 
progress  uninfluenced  by  the  operative  interference.  Most  of  the  patients  have 
been  operated  upon  because  the  diagnosis  was  uncertain ;  in  many  of  the  cases 
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the  opcration  waa  discontinued  aa  soon  aa  the  real  coDdition  was  recog- 
nized. 

Metaetatic  malignant  diseaae  of  the  spine  Bhould  never  be  operated  upon;  the  dis- 
eaee  usuallj  affecta  the  bodies  of  the  vertebrm  primarilj.  A  laminectomy  may,  how- 
evcr,  be  indicated  in  some  cases  of  primarj  or  metaatatic  disease  of  the  spine  vhere 
the  borrible  sutTerin^  of  the  patient  are  to  be  rclievcd  bj  division  of  seiisor;  posterior 
rootB  or  division  of  tracta  of  the  cord  which  carry  the  painful  eensations. 

If  the  diagnoaia  of  a  malignant  afTection  of  the  spine  bas  been  made,  it  is 
adviaablc,  in  moat  cases,  to  refrain  froin  &ny  surgical  interference.  Immobiliza- 
tion  of  the  spine  by  means  of  a  plaster  jacket  and  morpbin  are  the  only  means 
we  can  use  to  relieve  the  patient  for  his  short  epan  of  life.  There  are  eome 
cases  in  whicb  the  progresa  of  the  diseaae  is  very  alow,  and  the  sufEerings  so 
acute,  in  spite  of  morpbin,  that  the  attempt  bas  been  made  to  relieve  the  patient 
by  the  intradural  division  of  a  large  niimber  of  senaorv  nerve  roota.  The 
results  from  tbis  operation  have  not  been  aatiafaetory ;  when  improvement 
occurred,  it  was  only  evaneaeent.  The  technic  of  the  operation  of  section  of 
posterior  roots  wi]l  be  considered  later  (page  717), 


DIVISION  OF   THB   ANTBBOLATEKAL  TBAOTS   OP  THB   OOBD 

About  3  yeara  ago  (1911)  Spiller  and  llartm  recommended  the  diviaion 
of  the  anterolateral  tracts  of  the  cord,  the  tracts  which  convey  the  aenaations  of 
pain  to  the  bigher  ccntera,  for  the  relief  of  intractable  pain  from  malignant 
diseaae  of  the  spine.  The 
operation  w  a  s  performed 
once  by  Martin,  of  Philadel- 
phia,  onco  by  Beer,  of  Ne«- 
Vork,  and  o  n  c  e  by  me 
Spiller  and  Martin'B  patient 
wii8  T  6 !  i  e  v  6  d  for  a  tirae , 
]}i>cr'3  patient  h  a  d  almoat 
coinpleto  relief  for  several 
montlis;  in  niy  čase  tbe  re- 
lief was  only  of  a  fcw  dajs' 
diiration,  Tho  fnture  will 
have  to  8bow  whether  the  re- 
Bulta  wiU  iu8tify  the  opera 
tion. 

For  the   division   of  the    f,„.  20.-Cbob«=ct.on  c 
anterolateral   tracta   of   t  h  e 
apinal  cord   (Fig.  20)   larai- 

iiectomy  ia  done  well  above  the  leve!  of  the  lesion,  the  spines  and  lamina 
of  2  vert,ebrte  bcing  removed  in  the  usual  manner.  After  the  dural  sac  haa 
boen  opencd,  tho  cord  is  rotatcd  to  one  sido  by  means  of  traction  on  a  sHp  of  tbe 
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dentate  ligament.  About  2  or  3  mm.  in  front  of  the  origin  of  thc  posterior  T(X)t 
an  incision  2  or  3  mm.  in  length  and  2  or  3  mm.  deep  is  made  in  a  transvers«? 
direction  with  a  fine  scalpel.  If  the  pain  from  which  the  patient  suffered  wa>' 
bilateral,  the  anterolateral  tracts  of  both  sides  must  be  divided ;  otherwi8e,  only 
the  tract  on  one  (the  opposite)  side. 

Further  experience  will  have  to  Bhow  whether  the  operation  will  be  sucoessful  in 
relieving  the  pain  in  every  ca8e,  and  whether  the  relief  will  be  of  long  enough  duration 
to  iu8tify  this  palliative  operation.  In  this  connection  it  is  to  be  remembered  thni 
patients  with  primai7  malignant  disease  of  the  vertebrsB  or  soft  parts  often  stand  the 
anesthesia  and  operation  Yery  badly,  while  those  with  metastatic  disease  stand  the 
operation  much  better. 

BEMOVAI.  OF  EXT&ADURAI.  TUMOBS 

Extradural  tumors  of  the  spine,  originating  from  the  outer  surfaoe  of  the 
dura  and  not  affecting  the  surrounding  bony  or  soft  tissues,  are  occasionallv 
met  with.  The  removal  of  such  a  tumor  is  a  very  simple  procedure.  As  soon 
as  the  lamina3  have  been  removed,  the  tumor  comes  into  view  and  it  can  usuallv 
be  peeled  off  from  the  dura  without  diffieulty.  If  the  growth  is  intimatelv  con- 
nected  with  the  dura,  a  piece  of  dura  must  be  excised  with  the  tumor,  and  the 
dural  sac  then  closed  by  suture.  If  the  tumor  lies  on  the  lateral  side  of  the 
dura,  as  in  one  čase  that  I  have  operated  upon,  it  may  be  neces8ary  to  divide 
one  posterior  root  bef ore  the  growth  can  be  removed.  It  is  not  necessarj  or  ad- 
visable  to  unite  the  ends  of  the  divided  posterior  root  after  the  removal  of  the 
tumor. 

BEMOVAIi   OF   INTBADURAIi   OBOWTH8 

It  is  often  possible  to  recognize  that  a  tumor  is  present  by  palpation  through 
the  dura  after  the  dura  bas  been  exposed  by  the  laminectomy.  Small  subpial 
growths  and  growths  on  the  anterior  and  lateral  sides  of  the  spina!  cord  cannot 
be  felt  through  the  intact  dura,  and  the  operator  should  never  fail  to  open  the 
dural  sac  widely  in  the  search  for  a  spinal  new  growth.  In  the  search  for  the 
tumor  the  edges  of  the  incision  in  the  dura  must  be  held  well  apart  by  means 
of  small  2-pronged  retractors. 

The  surgeon  first  watches  the  cord  closely  to  determine  whether  the  cardiac 
and  respiratory  pulsations  are  present.  A  normal  cord  presents  both  cardiac 
and  respiratory  movements  in  the  great  majority  of  instanccs,  although  oc- 
casionally  the  pulsations  are  wanting  for  a  time  after  the  sudden  escape  of  a 
large  quantity  of  cerebrospinal  fluid. 

If  the  dura  has  been  incised  without  injury  to  the  arachnoid,  the  arachnoi'! 
sac  will  be  seen  distended  with  clear  fluid,  and  very  often  the  reddish  or  bluish 
tumor  will  be  seen.  If  there  is  verv  little  fluid  within  the  sac,  or  little  escape-^ 
when  the  arachnoid  is  incised,  there  must  be  an  obstniction  8omewhere  above 
this  level. 
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The  urachDoid  ia  now  incised  with  a  fine  scalpel,  aiid  if  the  tumor  haa  not 
been  found,  it  nmat  be  searched  for.  If  the  cord  is  of  normal  size  and  con- 
siatencj-,  the  lateral  and  anterior  aspecta  must  be  examined.  The  cord  niust  be 
care£ully  pushed  to  the  one  and  the  other  side  by  meana  of  a  thin  instrument, 
extreme  čare  being  taken  that  as  little  preaaure  aa  possible  ia  made  upon  the 
delicate  cord  tissue.  In  or- 
der  to  cxamine  the  lateral  re- 
ccsses,  a  alip  of  the  dentate 
iigament  on  each  aide  muat 
be  grasped  w  i  t  h  ino8quito 
f  o  r  C  e  p  8,  divided  near  the 
dural  attachment,  and  the 
cord  then  drawn  to  the  one 
and  tlie  other  aide  by  meana 
of  traetion  on  the  forcepa 
(Fig.  22).  By  meana  of 
traetion  on  1  forcepa  the  cord 
can  be  rotated  ao  that  ita  an- 
terior Burface  can  be  inapect- 
cd.  Unnece88ary  to  state, 
the  cord  e  h  o  u  1  d  not  be 
handled  with  the  fingera ;  the 
operator  should  conaider  that 
cvery  tirne  he  touchea  the 
cord  he  ia  doing  hann  to  it. 
If  the  tumor  ia  not  found, 
a  small  probe  ahould  be  care- 
fully  paaaed  npward  and 
dowiiward  in  front  of  and  be- 
hind  the  cord  to  detcrmine 
whether  any  obstniction  ex- 
ists.  A  alight  obatruction 
inay,  however,  be  due  to  the 
end  of  the  probe  eoming  in 
contact  with  a  nerve  root  or 
Blip  of  tho  ligamentum  den- 
tatum. 

Aa  aoon  as  the  tumor  haa  been  found  we  prooced  to  ita  removal.  Moat  of 
the  extranicdnllary  growths  Ho  superficial  to  the  pia  and  are  attached  to  it  by 
flimey  adhcaiona;  some,  however,  He  undemeatb  the  pia  mater,  ao  that  the  pia 
haa  to  be  incised  bcfore  the  gron-tli  enn  be  rcmoved  (Fig.  2.1), 

lds  of  thfi  tumor  inust  he  w<?Il  c'xpo?(>d ;  one  ahould  never  hcsi- 
if  tho  r!i|xiaurc  is  not  a  (tood  one.  If  the  )rrowth  lies  on  the 
ird,  it  muet  bc  carcfully  raisod  awuy  from  the  cord  and  the 


The  upper  and  lowpr  t 
tate  tn  reniove  moro  lM>np 
poMterior  surfacc  of  the  c 


Fia.  23. — Proceduri  roR  Espostna  the  Antbhioii  Sortaoi  or  th>  Cobs. 


Pia.  23. — Sdbpial  Spimal  Tdhor  Which  Resembleb  an  1ntraiieduu.aiit  OBOimi. 
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fine  adhcsioits  to  the  pia  divided.  Oreat  čare  muBt  be  taken  not  to  cause  the  elightest 
injurj  to  the  cord  tissue,  and  if  it  ia  found  that  the  tumor  is  intiraatelj  connected  with 
the  cord,  an  entirelj  difierent  procedure  muat  be  adopted  (see  IntrameduUar;  Tumors). 

Adj  small  blood-veasels  muat  be  ligated  with  very  fine  silk  and  divided. 
The  slightest  oozing  taust  bo  controlled  by  gentle  presaure  with  bita  of  cotton 
or  by  gentle  irrigation  with  wann  saline  solution  bcfore  the  dura  is  cloeed. 

If  the  grovrth  lies  on  the  lateral  aiirface  of  the  cord,  it  is  often  necessarj  to 
divide  8  slip  of  the  dentate  ligameot  before  the  tumor  can  be  removed ;  Bome- 
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tinies  it  is  nece8aary  to  divide  1  or  2  poaterior  roots  whieh  run  through  the 
tumor.  If  tlie  growth  is  firmlj  adhcrent  to  the  inner  surface  of  the  dura,  a 
piece  of  that  membrane  muat  be  exciaed  vrlth  the  growth.  The  dura  must 
HlwayB  be  tightij  cloaed  after  ali  oozing  haa  been  controlled,  and  ahould  nevcr 
bo  drained. 

If  the  aurgeon  haa  to  dea!  with  a  tumor  which  lies  outaide  of  the  cord  tia8ue 
proper,  but  in  or  beneath  the  pia  mater,  he  may  have  to  vary  his  procedurea 
from  the  method  jiist  dcscribcd.  Should  there  be  adheaiona  to  the  cord  tissue, 
no  attcmpt  ahould  be  niade  to  rcmove  the  tumor  at  this  stage,  but  the  actual  re- 
moval  should  bo  delaved  until  later,  and  the  tumor  should  be  treatcd  accordin;; 
to  the  principlcs  whieh  will  be  laid  down  (page  702)  for  the  treatment  of  intra- 
mednllarv  prowthe. 

Special  Frocednrea  at  Different  lerels  of  the  Cord. — When  a  growth  is  ex- 
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poBed  bigh  up  in  the  cervical  region  U  is  advisable  to  divide  the  opcration  iut" 
2  Btagee,  at  the  first  oiily  expo8ing  tfae  gTowth ;  at  the  second  stage,  which  shoiiH 
be  done  in  6  to  7  dajs,  wlien  tbe  preaaure  conditions  have  re-adjusted  tbeni- 
Belves  and  the  danger  to  the  mednlla  oblongata  baa  been  lessened,  tbe  tumor  can 
be  removed  with  aafety. 

Special  čare  must  be  taken  in  the  renioyaI  of  s  tumor  of  the  conus  or  from  betireen 
tbe  roots  of  the  cauda  equiTiB.  It  is  etill  an  oi>en  guestion  whether  the  giant  tumon 
of  tbis  region  (gient  endotheliomae)  (Collins  and  Elsberg),  whioh  fill  up  the  entirp 
lower  part  of  the  spinal  canal,  Bhould  be  removed.  These  timiors  are  usually  of  verj 
b1ow  growth,  and  give  distinct  8ymptomB  only  after  they  bave  attained  a  iarge  size. 


4 


auiTomiding  the  caudal  nerves.  In  their  removal,  even  if  it  is  done  in  S  atagee,  a  great 
deal  of  injur;  is  done  to  the  nerve  roots  from  which  the  growth  is  separated.  Especial 
čare  must  be  taken  not  to  injure  the  Elum  terminale  vith  which  tbe  nerve  runa  to  the 
bladder. 

Small  tumors  between  the  roots  o£  the  cauda  cquina  can  usuall^  be  removed 
without  difficulty;  they  are,  however,  of  relativelv  rare  occurrence  compared 
with  tumors  in  otber  parts  of  the  spinal  cord. 


BEOOONinON   OF    mTRAUEDULUUlT    TUMORS   OF    THE    COBD;    TEOHNIO   OT 

ASPIBATION  AND  INCISION  OF  THE  COBD,  AND  REUOVAIi  OF  INTBA- 

MEDITUJUCT  TUM0B8  BY  THE  METHOD  OF  ESTBITSION 

A  complete  laniiiiectomv  is  ahvavs  ncccasarv  when  a  thorougli  exploratioii 
of  the  cord  ia  to  bc  maite.  It  shonhl  never  l>c  difficnit  to  recognize  a  tumor  that 
Hcs  underneatb  the  arachnoid,  for  tbcse  growths  a1wavs  lie  bebind  and  aupe^ 
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fieial  to  the  pia  mater.  It  is  not  so  easj,  however,  to  differentiate  betweflii  a 
siibpial  growth  closely  adherent  to  the  cord  (Fijta.  23  and  24)  and  a  trne  intra- 
nie<l«llary  neoplaain,  especiallj  if  an  intramedullarj  tumor  has  broken  tb  rough 
the  poaterior  surface  of 
the  cofd  and  has  pushed 
the  pia  mater  bcfore  it. 
After  the  operator  has 
ineised  the  pia  covering 
the  tumor,  he  raay 
think  that  he  is  incising 
cord  tiasue  whcn  in  re- 
ality  it  is  the  capsiile 
of  the  tumor.  With 
some  experienee,  one 
soon  leams  to  recognize 
the  8oft  crearay  yeI]ow 
cord  tisstie,  Careful 
palpatioD  of  the  cord 
will  often  inform  the 
siirgcoD  that  ho  has  to 
doal  with  a  solid  tumor 
vithin  the  cord  sub- 
stance or  that  tho  en- 
largement  is  dne  to  a 
collcction  of  fluid.  The 
niajority  of  intramednl- 
lary  tumors  caiise  a  fn- 
siform  eiilargement  of 
the  cord  (Fig.  26). 

As  soon  as  the  cord 
is  expo8ed,  and  the  surgeon  has  dctermincd  that  a  growth  exi9ts  within  the 
coni,  he  must  at  once  procccd  to  its  removal.     Refore  describing  the  exact  pro- 
cedure to  be  foIlowed,  a  few  remarks  upon  the  anatomy  of  the  cord  and  the 
technic  of  aspiration  and  incision  of  the  cord  tissue  must  be  made. 

BoBod  npon  anatomical  and  phjsiolojticnl  considcrations,  I  have  8hown  that  it  ia 
porfcctlj  foasiblo  and  safe  to  inciBC  the  cord,  and  furtlior  that  tho  location  of  the  in- 
<'isiiin  is  to  tic  made  in  the  posterior  columns  ncar  the  poaterior  median  scptum 
(Fig.  27). 

Pnnctnie  of  the  Cord. — The  cord  caa  be  pnnctured  with  entire  aafet7  with 
a  needle,  provided  onl^  the  flneat  asplratii^;  aeedle  i>  lued,  and  čare  is  taken 
not  to  injure  evcii  the  stnaltcHt  vcssola  which  enter  the  cord  througb  the  posterior 
median  scptum  or  run  in  the  pia  mator.  In  doing  the  aspiration  it  is  advisable 
to  make  the  pnncture  near  bnt  not  throaghthe  praterior  median  septmn.     The 
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cord  must  be  carefullj-  steadied,  aa  the  pia  offers  some  resistance  to  the  enteriiti: 
Deedle.     A  alip  oi  the  deiitate  ligament  is  grasped  on  each  side  ^vith  Bne  mv 
quito  forcepa  and  held  in  plače.    Extrenie  čare  imist  be  taken  that  the  direciiic  ■ 
of  the  needle  is  held  constant.    Needless  to  add,  the  cord  muat  never  be  grasj*': 
with  an  instrument  or  with  the  fingers. 

Inoiuoii  of  the  Cord.- — For  the  incision  of  the  cord  a  very  fine  scalpel,  surb 
as  the  von  Graofe  kuife  used  bj  the  ophthalmologist,  should  be  used.  The  ar- 
achnoid  is  first  incised  and  grasped  with  fine  forceps.     Then  the  proper  part  of 


Fia.  27. — CBOss-BEimoNS  of  Spihal  Cord  at  Differekt  Levblb.  The  otobs  in  the  poat«rior  oolujnu 
in  which  ascending  degeneration  occur«  after  iiijury  to  the  aacral  and  lower  lumbar  posteriot  r>'t- 
of  both  BidcB  (after  Schultie).  Within  thcae  aie&s,  shaded  in  black.  an  incimoD  con  be  made  iihi<-l> 
wil1  cauBC  little  injury  and  [cw.  if  any,  ByniptoinB. 


the  posterior  column  ia  seleeted  and  an  incision  made.  The  incision  must  bo 
carefuUj  deepened  and  eniarged,  čare  beiiip  taken  tbat  it  shall  he  in  the  Iohl' 
axi9  of  the  cord,  The  enlarging  and  deepcning  is  best  done  with  a  blunt  instru 
nient,  and  for  this  pnrpose  a  stnall  bhint  strahismua  book  is  tlie  proper  instru- 
ment. The  incision  in  the  cord  should  ahvavs  be  slowiy  made  and  should  k' 
stoppcd  as  soon  as  there  is  the  slightest  blecding.  Sponging  should  he  done  witli 
small  bits  of  cotton,  witli  extreme  gentleness,  so  as  to  make  the  smallest  amoiiDt 
of  pressure  upon  tbe  cord.  When  a  cvstic  collection  of  fluid  or  a  small  area  i>f 
softening  is  opened,  no  cffort  should  be  made  to  remove  the  fluid  in  the  eavitv 
by  sponging  or  by  pressure. 
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Removal  of  the  Orowth. — The  attempt  to  remove  a  growth  from  withia  tbe 
substance  of  the  spinal  cord,  no  niatter  how  carefullj  it  wa8  done,  would  reguire 
an  amouiit  of  handling  and  a  degree  of  manipulation  of  the  delicate  tissne  of 
the  cord  that  wouId  in  the  large  majority  of  caaes  be  followed  by  a  trauniatic 
intlammation  that  would  damago  or  de8troy  ali  tlie  elements  of  the  cord  at  the 
spot  and  woiild  probahij  be  perraanent  in  its  effecta.  Therefore,  although  in- 
traniedullary  growth3  had  been  removed  in  a  very  few  instances  with  more  or 
lesa  improvement,  it  waa  necessary  to  devise  a  new  method  for  tbese  intramednl- 
lftry  growths.     In  1911  Elsberg  and  Beer  described  the  method  of  extrusion 


Fio.  28.— Tbk  Exthub 


bv  means  of  which  it  ia  posaible  to  remove  a  tumor  from  the  substance  of  the 
cord  with  a  minimum  amount  of  injury  to  the  cord  tissue 


The  thcory  upon  which  the  method  of  Kttnision  ib  based  la  the  foUowiBg:  There 
miist  exist  withiii  the  cord  a  certain  intramedullarj  preasure  Buch  an  exiBtB  in  ali 
Bolid  and  fluid  Bubstances.  When  there  is  a  tumor  growth  in  a  part  of  the  cord,  the 
intraroedullary  presaure  must  be  locallj  increased  If  an  inciaion  la  mede  down  to  the 
growth,  nature  will  proceed  to  readjust  the  preasuTe  conditions  and  in  so  doing  win 
piis}i  out,  conditiona  being  favorable,  whatever  haa  cauaed  the  local  mcrease  of  preasure. 
When,  therefore,  an  inciaion  is  made  down  to  the  tumor  in  the  coni  the  tumor  will 
1k?  Blow)y  pushod  out  of  its  bed,  and  wili  be  slowly  extrudtd  from  the  cord  siibataniJe. 
Niiture  will  nccomplish  thie  procesa  8!owly,  nerve  filiera  being  slowly  puahcd  to  the  sidea 
while  the  growth  is  being  extruded,  and  with  far  lesa  injury  to  the  cord  atructure  than 
Ihc  uici=t  careful  nianipulations  of  the  surgcon      If  theee  theoretical  considerationa 


Flo.  29. — Fuetro&u  SwELUNa  or  the  Cobd  raou  ah  Intbamepdlu.bt  Tomob- 


Fiu.  30,— Partial  Es; 
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were  correot,  the  aurgpon  woi]|d  only  linve  to  inciie  the  eord  down  to  the  tumor,  and 
tliPii  have  to  wait  for  ttie  rejidjustmeiit  of  preseure  conditiona  when  the  tumor  should  be 
found  ootaide  of  the  pord  tiasue.  The  praetical  trial  of  this  method  showed  thnt  the 
theory  upon  which  the  method  wa9  based  was  correet  and  we  hnve  called  the  procedure 
"the  Riethod  of  estrusion." 

If,  then,  after  laininectomy  and  incision  of  the  dura,  the  surgeon  finds  that 
he  has  to  deal  with  an  intramedullary  growth,  he  should  make  a  short  incision 
iibout  1  cm.  in  length  in  the  poaterior  median  column,  a  few  millimetera  outside 
of  the  poaterior  median  fissure,  at  the  apot  where  the  growth  seems  to  be  nearest 


the  surface  of  the  cord.  The  incision,  inade  in  the  manner  we  have  alreadj  de 
scribctl,  shoiild  be  deep  enoiij^h  to  divide  the  pia  and  the  substance  o£  the  column 
down  to  the  tumor.  The  tumor  will  tbon  bejiin  to  bulge  through  the  incision. 
No  matter  how  markedl^  the  tinnor  protrudes,  the  surgeon  muBt  not  attempt 
to  removc  the  growth  for  foar  of  grave  injury  to  the  eord.  The  operatioo  must 
1«  ooncludcd  for  the  tirne  being,  tbc  dura  loft  wide  open,  and  the  muscles, 
fuscia,  and  akin  earefnll^  closed,  as  if  the  opcration  was  definitelj  ended.  The 
actual  removal  of  tbe  tumor  is  left  for  a  second  operation. 

Aftor  ahout  a  wefk  the  woimd  is  re-opened,  and  the  tumor,  which  ^ill  in  aH 
probabitity  be  found  outsido  of  tlic  cord,  can  be  removed  by  dividing  the  few 
ailhesions  wbicb  rcmain.    When  the  tumor  has  been  removed,  and  aH  bleeding 
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coDtrolIed,  the  dura,  muacles,  fascia,  and  skin  are  closed  in  the  iisual  mamer 
(Figa.  29,  30  and  31). 

If,  at  the  second  operation,  the  tumor  ia  found  to  be  stili  closelj-  coanecte-i 
with  the  cord  tissue,  it  is  advisable  to  leave  it  in  situ  and  not  to  attempt  itr 
removal. 

Tbus  far  I  have  spoken  of  localized  intramedullarj  growth8.  In  the  ease 
of  intramedullary  growth8  which  extend  over  a  large  number  of  cord  segment?, 
and  which  inflitrate  the  cord  ttssiie,  a  small  inctsion  in  the  cord  at  the  level  of 
most  marked  sjmptoms  may  aIlow  of  the  partial  extrusion  of  the  tumor  vith 
araelioratioD  of  the  patient's  sjTnptoms, 

Failure  to  find  the  gromih  msj  be  due  to  sereral  causes.  The  foremoet  of  tbeee  is 
error  in  the  diagnosia  of  the  lerel,  but  thio  should  rarely  occur.  The  advances  in  the 
knonledge  of  the  level  eigna  of  spinal  tumors  have  been  very  large,  and  the  compet^ni 
neurologiet  or  neuTological  Burgeon  should  be  able,  ia  the  large  majority  of  instance^ 
at  least,  to  diagnoeticate  the  level  coriectlf. 

The  surgeon  may  fail  to  find  the  tumor  because  he  has  opened  the  spine  at 
the  wrong  level.  It  is  alway3  safeat  to  remove  the  spines  and  laminie  3  vertebr.e 
higher  than  the  level  s^mptoms.    Thus,  if  the  signs  point  to  the  inTOlvement  o( 


Fio.  32.^IrrTR«JixDDLiART  TmoBB  Reuoved  Fhou  tbb  SttMAi.  Cord  bt  tsb  MrmoD  or  EvniuaicK 


the  eighth  dorsal  spinal  segment,  the  aurgeon  should  remove  at  least  the  fifth 
and  fourth  spines  and  lamina?.  In  the  cervical  region  it  »8ually  suffices  ti^ 
operate  2  vertebrse  higher,  ^hile  in  the  dorsal  and  Imnbar  regiona  one  must  go 
at  least  3  vertebrse  higher. 

If  verj  little  cerebrospinal  fluid  escapes  when  the  dura  is  opened,  one  must  be  snj- 
piciouB  that  an  obetruction  eiiste  above  the  level  of  the  operation,  and  the  surgeon 
must  carefullj  probe  the  canal  both  in  front  of  and  behind  the  cord  for  the  location  of 
the  obetruction.  Esperience  ■will  teach  the  operator  to  distinguish  between  the  obstruc- 
tion  to  the  passage  of  the  probe  due  to  its  eontact  with  a  nen-e  root  or  a  alip  of  the 
dentate  ligament,  and  the  clastic  resistance  otrer('d  due  to  a  tumor.  If  alight  pressure 
Bgninat  a  resistimce  is  fol]owed  by  the  sudden  escape  of  cerebrospinal  duid.  which 
ceaBee  os  soon  as  the  pressiire  is  releasod,  one  may  be  certain  of  the  presenee  of  a 
tumor.  I  have,  in  not  a  few  instancea,  been  able  to  detennine  that  a  tumor  ezisted  3, 
4  and  even  5  inches  above  the  esposed  part  of  the  spinal  cord  hy  this  procedure^ 
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BE8ULTS  OF   SUBOICAI.  TBEATMENT  OF   TUMOBS  OF  THE   SFINAI.  OOBD 

There  is  no  more  satisfactory  operation  in  8urgery  than  the  removal  of  an 
extramedullary  tumor  of  the  Qord.  The  patients  U8ually  stand  the  operation 
very  well,  if  it  be  done  rapidly,  and  recovery  is  prompt.  The  recovery  from 
the  paralytic  and  other  symptom8  will  oceur  very  rapidly  if  the  čase  has  come 
to  operation  early.  I  have  seen  eomplete  recovery  in  3  to  4  weeks.  If  the  čase 
hu8  been  a  far-advanced  one,  recovery  will  be  very  slow,  requiring  many  mbnths 
or  years.  If  the  cord  has  been  injured  by  the  long  pressure  of  the  tumor,  some 
of  the  svmptoms  may  never  be  recovered  from.  The  mortality  from  the  opera- 
tion has  varied  in  the  hands  of  different  operators.  Thus  Hor8ley  operated 
upon  20  successive  patients  without  a  death ;  in  26  operations  by  Fedor  Krause, 
tliere  was  a  mortality  of  37  per  cent.  Ilarte  collected  records  of  92  operations 
for  spinal  tumor  with  an  operative  mortality  of  47  per  cent.  MeCosh  claimed 
that  the  mortalitv  should  not  exceed  10  per  cent.  I  have  removed  15  extra- 
medullary  tumors,  with  1  death  8  weeks  after  the  operation. 

Intramedullary  tumors  have  been  removed  with  great  improvement  in  the 
s^Tnptoms  by  Ropke  (1  čase),  von  Eiselsberg  (1  čase),  Schultze  (1  čase),  Els- 
berg  and  Beer  (3  cases,  1  death),  Elsberg  (5  additional  eases,  1  death),  and 
several  other  surgeons. 

The  causes  of  death  after  operations  for  intraspinal  tumors,  aside  from 
?hoek  and  hemorrhage  and  the  undue  prolongation  of  operations,  have  been 
purulent  meningitis,  respiratory  paralysis  in  high  ccrvical  operations,  and 
exhau8tion  in  irremovable  tumors. 

Meningitis  sliould  never  oceur  if  the  aseptic  technic  is  perfect,  and  if  the 
dura  has  been  well  closed  at  the  end  of  the  operation.  Even  when  cerebrospinal 
fluid  leakage  oceurs  after  the  operation,  the  occiirrence  of  a  secondary  infection 
(mn  be  prevented  by  the  proper  treutment  of  the  wound  when  the  dressings  are 
ehanged.  I  have  seen  respiratory  paralysis  after  the  removal  of  a  tumor  from 
the  upper  cervical  region  and,  therefore,  advise  a  2-stage  operation  when  the 
tumor  lies  above  the  level  of  the  fifth  cervical  segment  of  the  cord. 


INJUBIES  TO  THE  SPINE,  WITH  SPEOIAL  REFERENCE  TO  SPINAL 

FRAOTITRES 

Within  recent  vears  it  has  been  shown  that  not  a  few  of  the  conditions  that 

t« 

were  formerly  called  **8prains  of  the  back"  are  roally  rupture  of  vertebral  liga- 
ments  or  fractures  of  a  spinous  or  transverse  process  of  a  vertebra.  The  many 
joints  and  bony  processes  surrounded  and  held  together  by  strong  ligaments  and 
covered  by  large  muscles  are  an  exp1anation  of  the  remarkable  strength  of  the 
vertebral  cohimn  and  its  resistance  to  injury,  but  this  peculiar  structure  ofiFers 
manv  opportunities  for  lesser  injuries. 

These  comparatively  slight  injuries  cause  few  6ymptoms  besides  pain  and 

47  B 
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stiffncss  of  the  back,  aod  are  soon  relievcd  by  rcst  and  simplo  remcdies.  Same- 
tiriies  it  is  necessarv  to  immobilize  a  part  of  the  spine  for  a  few  dajs,  and  if  80, 
siraple  strapping  with  adhesive  plaster  will  usually  suffioe.  The  pain  maj  be 
severe  so  that  the  spine  has  to  be  immobilized  by  means  of  a  pla8teTH>f-Faris 
jacket 

BUPTUBE8  OF  8PINAI.  IJOAMENT8 

Ruptures  of  spinal  ligaments  U8ually  require  no  special  treatment,  but  it 
occasionally  hapi)en8  that  a  ligamentum  subflavum  is  torn  ofiF  from  part  of  its 
attaclinients  and  makes  pressure  npon  the  spinal  eord  or  nerve  roots.  In  such  a 
ease,  of  whieh  I  have  seen  2  instanees^  a  laminectomy  and  removal  of  the  torn 
ligament  may  become  nece8sary. 

FBACTUBES    OF   THE    SPINE 

Fraetures  of  the  spine  occiir  most  often  in  the  midcervical  (fourth  to  sizth) 
or  the  lower  dorsal  (eleventh,  twelfth  dorsal,  first  himbar)  regions.  In  the 
cervical  rcgion  the  spinal  eanal  is  large  and  the  vertebrje  are  freely  movable 
upon  each  other.  In  the  lo\ver  dorsal  and  lumbar  regions  the  vertebrse  are  held 
together  more  closelv  by  the  thick  ligaments,  and  the  spinal  canal  is  relative]y 
narrow.  As  a  resiilt  of  these  anatomieal  featiires,  fraetures  of  the  cervical 
spine  are  often  accompanied  by  considerable  dislocation  of  the  vertebrai  and 
injury  to  the  cord,  although  the  vertebr»  may  slip  back  into  plače  inimediatelv 
after  the  trauma.  In  the  lower  dorsal  and  lumbar  regions,  however,  the  frac- 
ture  dislocation  of  the  fra*rments  or  vertebrai  more  often  persists.  The  signifi- 
cance  of  a  fracture  of  the  spine  lies  more  in  the  injury  that  is  inflicted  upon 
the  spinal  cord  and  ncrve  roots  than  in  the  fracture  itself.  Our  remarks  deal 
onlv  with  tlie  treatment  of  the  patients  and  with  the  indications  for  operativc 
treatmcnt. 

Treatment  of  Eecent  Fractnre  of  the  Spine. — Oreat  čare  must  be  taken  in 
the  transportation  of  these  patients  and  their  čare  in  bed.  As  soon  as  possible, 
the  vertebral  column  shonld  be  immobilized  npon  a  large  dorsal  splint.  If  the 
fracture  is  in  the  cervical  or  upper  dorsal  regions,  the  splint,  a  well-padded 
board  about  (►  to  8  inches  wide,  should  be  bandaged  to  the  patient's  back,  ex- 
tcnding  from  the  lowcr  dorsal  rcgion  to  bevond  the  head;  if  the  injury  is  below 
the  upper  dorsal  Icvel,  the  entirc  vertebral  coluum  must  be  immobilized  by  a 
long  posterior  splint.  A  lumbar  puncture  should  be  done  at  once,  for  it  will 
show  whothcr  therc  is  a  large  amount  of  blood  within  the  spinal  canal,  and  the 
removal  (^f  some  tluid  will  rclieve  the  pressure  upon  the  spinal  cord.  An  X-ray 
examination  should  be  inade  as  soon  as  it  oan  be  done,  plates  being  taken  to  give 
botli  au  anteroposterior  and  a  lateral  view, 

If  the  patioTit  is  firmlv  bandaged  to  the  long  posterior  splint,  he  can  with 
safctv  1)0  turned  from  one  to  the  other  si  de  aud  lifted  up.  Oatheterization  of 
the  bladder  niust  be  dono  at  regular  intervals,  and  urotropin  given  in  fiilTdcneSi 
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From  the  yer7  beginning  the  most  scmpulous  čare  mast  be  taken  to  prevent 
deoubitns,  the  patient  being  placed  upon  a  water  or  air  mattress,  and  ali  boiiy 
prominences  being  protected  ag^nst  pressure  by  means  of  rnbber  riugs  and 
cotton  pads.  When  the  simptoma  of  shock  are  prominent,  active  stimulation  is, 
of  course,  given. 

In  what  patients  is  operative  interference  called  f or  ?  Eor  f ractures  above 
the  foiirth  cervieal  vertebra  with  .injury  to  the  cord  very  little  can  bc  done,  as 
the  patients  U8ually  succumb  within  a  few  hours  or  sooner,  with  svmptoms  of 
ined\inary  disturbance.  For  f  ractures  at  a  lower  level,  the  following  rule  may 
be  adopted:  .  - 

Unlcss  the  condition  of  the  patient  is  so  i)oor  that  operative  interference  of  any 
kind  is  oiit  of  the  que8tion,  interference  is  indicated  as  soon  as  possible  when  we  ha  ve 
the  evidence  that  there  is  a  compression  of  the  cord  by  bone  or  blood,  or  when  the 
signs  point  to  a  marked  contusion  of  the  cord. 

If  the  cord  8ymptoms  are  such  as  to  indicate  that  there^  are  stili  numerous 
pathways  up  and  down  the  cord  unaffected,  if  there  is  oiily  a  partial  loss  of 
power  below  the  level  of  the  fracture,  if  sensation  is  preserved  over  some  areas 
bo]ow  the  level  of  the  lesion,  if  some  of  the  reflexes  are  preserved,  and  the  con- 
trol  of  the  bladder  and  rectum  not  entirely  lost,  a  laminectomy  should  be  per- 
foiTned  as  soon  as  possible.  If  the  X-ray  fails  to  show  any  marked  bony  de- 
formitv,  we  may  be  farrly  certain  that  the  8ymptom8  are  due  to  a  great  extent 
to  a  contusion  or  partial  cnisfiing  of  the  cord.  On  the  other  hand,  the  X-ray 
may  show  that  fractured  kminae  are  compressing  the  spinal  marrow  or  that  the 
spinal  canal  bas  beeu  narrowed  by  the  prominence  of  a  crushed  body  of  a 
vertebra. 

The  contusion  of  the  cord  is  soon  followed  bv  an  edema  of  a  verv  destructive 
nature  or  by  bleeding  into  the  spinal  substance.  The  edema  is  verv  apt  to 
cause,  within  a  day  or  days,  a  complete  and  irremediable  transverse  lesion  of 
the  cord.     Its  spread  can  be  prevented  by  the  decompressive  eflFect  of  the 

laminectomv. 

If,  on  the  other  hand,  immediatelj  after  the  aocident,  the  patient  has  a  com- 
plete loss  of  motor  power  and  sensation  with  loss  of  snperfioial  and  deep  reflexes 
below  the  level  of  the  lesion  and  loss  of  the  oontrol  of  the  bladder  and  rectum, 
there  is  very  sTirely  a  complete  and  irremediable  transverse  lesion  of  the  spinal 
cord,  and  no  operation  should  be  done.  Operation  will  only  hasten  the  death  of 
the  patient  in  many  instances.  The  disrepute  into  which  operations  for  recent 
fracture  of  the  spine  with  injury  to  the  spinal  cord  have  fallen  is  due  to  a 
great  extent  to  the  fact  that  patients  with  a  transverse  cord  lesion  have  been 
operated  upon.  In  a  very  few  instances  improvement  has  followed  the  opera- 
tion, but  in  theso  patients  there  could  not  have  been  a  transverse  lesion  in  the 
cord. 

In  the  patients  in  whom  operative  interference  is  indicated  the  operation 
Hhould  be  done  as  soon  as  possible.    One  mav  wait  a  few  hours  so  that  symptoms 
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of  sliock  Tnav  be  ovcrcome,  biit  in  most  inatances  delaj  is  dangerous.  If  tbe 
patieiits  are  aeen  after  a  few  davs,  tbe  operation  sbould  be  done  mUiout  anj 
further  delay. 

TLc  spinous  procesaes  and  laminte  are  remored  in  tbe  nsual  manner  and  tbe 
dura  widely  0[>eiied.  Fluid  blood  and 
clote  are  wasbed  out  of  the  spinal  canal 
by  means  of  gentle  irrigation  witb 
saline  Bolntion.  Tbe  cord  will  ubusHj 
be  foiind  more  or  less  coogested,  oftim 
of  a  bluisb  color.  If  it  is  much  BWDlIeti, 
it  flboiild  be  piinctured  with  a  fine  aspii^ 
atiiig  needle  and  any  small  oolleotion  of 
blood  eniptied.  !Receiitly  A.  R.  Allen, 
of  Pbiladelpliia,  bas  publiahed  a  veij 
Fio.  33. — Oli>  FBAcrnBB  of  Firm  ajjd  Sixth   valuable  experimental  a  t  u  d  v  demon- 

Cehvical   Vektebrs   With   Couphebbion  ,,  ,  ....  .,  , 

ASD  Anol-lation  OF  CoBD.     A.  The  de-   stratiiig  the  valiie  of  incising  the  cord 
tomiitvotthevcrtebne;  B.  tho  cumpresBed   (o  relieve  the  danfferous  edema.     Thi« 

»nd  anffulated  c»rd:    C,  Ihc  result    o(    the  ■  i_  i_ 

free  removal  oC  Bpinea  and  Ituniue.  opeFatlon  has,   up   tO  tbe  preseot  tUDB, 

been   tried   only   a   few   timea   in   tbe 

buinan  being,  biit  I  believe  tbat  it  bas  a  future.    In  tbe  section  on  intramedul- 

lary  eurgerv  I  bave  8hown  tbat  a  small  incision  in  tbe  cord  maj  be  made  witb 

safetj  if  properly  done,  and  I  think  tbat  in  the  proper  caaes  it  sbould  be  made 

in  tbe  condition  under  discnseion.  . 

Operative  Interference  in.  Old 

Fractmes  of  the  Spine. — I  n  tbe 

present  state  of  itiedical  and  surgi- 

cal  opinion  regarding  tbe  indica- 

tions  for  operatioiis  in  recent  frao- 

tiirc  witb  iiijiirv  to  the  spinal  cord 

it  is  inevitable  thut  inany  patients 

are  allowed  to  go  on  withoiit  snrgi- 

cal  interference  who  slioul<l  bave 

l>een  operated  upon.     In  some  pa- 
tients tlie  svmptoma  of  cord  injnrv 

were  not  very  tnarked  for  weeks  or 

inonths  after  tbe  aceident,  biit  af- 

tor  a  tinie  signs  of  scrioua  and 

pTogressivo  interference  with  tlie 

cord  fnnotions  appcared.    In  somo 

patienta  the  carly  aigns  of  cord  in- 

jurv  clcared  iip  to  a  eertain  extent, 

bnt  improvenient  soon  ^-aaed.     [n  nniny  of  these  the  X-riiy  exflnnnation  made 

long  nftor  the  injiiry  shcuva  that.  dne  to  tho  orif:inal  injury  or  to  new  bone 

forniatioii,  thero  is  a  niarked  narrovviiig  of  the  vertebral  canal  and,  tberefore, 
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pressure  on  the  cord,  or  a  partial  dislocation  of  the  body  or  a  lamina  of  one  or 
more  vertebrs^,  which  bas  caused  a  decided  angulation  of  the  cord  (Figs.  33  and 
34).  Many  of  these  patients  are  ineapaoitated  on  acconnt  of  well-marked  paral- 
y8i8  of  one  or  more  eitremities.  By  means  of  laminectomy,  with  free  removal  of 
spines  and  lamino;  well  out  to  the  intervertebral  foramina,  a  narrowed  spinal 
canal  can  be  much  widened,  pressnre  of  bone  upon  nerve  roots  can  be  removed, 
and  marked  angulation  of  the  cord  straightened  out  (Figs.  33  and  34)  by  allow- 
ing  room  for  the  diiral  sac  and  cord  to  bulge  backward.  In  some  of  these  pa- 
tients the  prominence  on  the  posterior  surface  of  the  bodv  of  a  vertebra  can  be 
removed  extradiirally. 

To  accomplish  this  the  dural  sac  mnst  be  carefiilly  drawn  to  one  side  and 
f reed  f rom  the  posterior  surface  of  the  body  of  the  vertebra.  Considerable  ooz- 
ing  f  rom  the  plexus  of  veins  usually  takes  plače.  This  can  usually  be  controlled 
by  gauze  packings.  With  čare  and  patience,  the  posterior  surface  of  the  verte- 
bra can  be  well  exposed  so  that  the  offending  prominence  can  be  removed  with 
a  small  chisel  or  with  fine  rongeur  forceps. 

The  dura  must  always  be  opened,  so  that  any  adhesions  between  the  cord 
and  the  inner  surface  of  the  dura  can  be  divided. 

Sesnlti. — ^The  mortality  after  operations  for  fracture  of  the  spine  with 
injury  to  the  spinal  cord  has  been  very  large,  no  doubt  due  to  the  fact  that  many 
patients  with  a  hopeless  complete  crush  of  the  cord  were  subjected  to  operation. 
Fracture  of  the  spine  occurs  most  often  in  the  cervical  region,  and  if  the  injury 
to  the  cord  has  caused  a  complete  transverse  softening,  the  process  is  very  apt 
to  extend  upward  in  the  cord  and  to  hasten  the  fatal  outcome  through  medullary 
involvement.  When,  as  is  most  often  the  čase,  the  cord  has  been  injured,  the 
prognosis  with  or  without  operation  is  very  serious.  Gurlt  collected  270  cases 
with  a  mortality  of  80  per  cent. ;  Burrell,  244  cases  with  a  mortality  of  64.5 
per  cent. 

Thorbum  collected  66  cases  of  fracture  of  the  spine  with  operation,  with  a 
mortality  of  67.8  per  cent.  Lloyd  collected  185  cases;  in  82  cases  in  which 
immediate  operation  was  performed  there  was  a  mortality  of  72.2  per  cent. ; 
Chipault  collected  157  cases  from  the  literature;  of  these  79.5  per  cent.  died 
after  the  operation,  while  21.5  per  cent.  recovered  or  were  improved.  Smaller 
statistics  show  a  higher  dcath  rate. 

I  believc  that  the  surgeon  should  be  extremely  conservative  in  his  indications  for 
surgical  interfcrence  in  recent  fracture  of  the  spine,  for  if  there  has  been  a  trans- 
verse crush  of  the  cord,  the  operation  will  not  benefit  the  patient  even  if  he  remaina 
alive,  and  if  he  has  not  a  transverse  lesion,  a  short  delay  will  not  do  great  harm. 

In  fractures  of  the  spine  of  months'  or  year8'  duration,  the  results  from  surgical 
interference  are  far  superior  to  those  j  ust  mentioned,  and  I  have  seen  many  patients 
enonuously  improved  by  the  laminectomy. 
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BHIZOTOMV  OB  DIVI8I0N  OF  THE  POSTERIOB  SPINAL  BOOTS 

This  operation  was  originallj  proposed  by  Dana,  of  Nev^  York,  for  the 
relief  of  severe  pains  dne  to  an  ascending  neuritia,  and  waB  first  perfonned  bv 
Bennett,  of  London,  in  1886,  and  Abbe,  of  New  York,  in  1888-  Sincse  that 
tirne  the  procedure  has  been  tried  in  a  number  of  eonditions,  and  the  operation 
lias  been  done  a  great  niunber  of  times. 

Indications.r— The  indications  for  the  division  or  exci8ion  of  the  p<»terior 
roots  are  the  following: 

1.  For  the  relief  of  pain. 

2.  For  the  relief  of  spasticitj  (Foerster). 

3.  For  the  relief  of  the  gastric  erises  of  tabes  (Foerster). 

As  regards  the  first  of  these  indications,  the  following  may  be  said :  Inas- 
much  as  the  posterior  nerve  roots  carry  ali  sensations  of  pain  to  the  spinal  cord, 
one  would  have  expected  that  in  cases  of  intractable  neuritic  pain,  in  the  so- 
called  plexiis  neuralgias,  in  malignant  disease  of  the  vertebral  coliimn,  an«l 
other  painful  affections,  the  division  of  the  sensory  roots  of  the  cord  woiiW 
abolish  the  painful  sensations.  While  relief  wa8  afforded  in  some  of  the 
patients,  very  little  result  or  no  result  wa8  obtained  in  many  others.  In  manv 
of  them  an  insufRcient  number  of  roots  was  divided,  while  in  others  pain  per- 
sisted  after  the  division  of  a  large  number  of  posterior  roots.  Thus  Frazier 
cites  a  čase  of  brachial  plexus  injury  in  which  the  sense  of  pain  waa  not  alto- 
gether  removed  from  the  affected  limb  even  after  the  division  of  ali  the  roots 
f  rom  which  the  brachial  plexus  receives  its  sensory  8upply. 

This  variability  in  the  results  obtained  should  make  the  surgeon  verv 
cautious  in  his  statements  as  to  the  amount  of  relief  that  will  follow  the 
operation. 

Division  of  the  posterior  roots  for  spasticity  was  first  proposed  by  Foerster, 
of  Breslau,  where  the  spasticity  and  spastic  paralysi8  were  due  to  disease  of  tlie 
corticospinal  paths,  and  more  especially  the  pyramidal  tracts.  Basing  his  ob- 
servations  upon  the  physiological  nature  of  muscle  tonus,  and  the  pathogen.v 
of  muscle  spasticity,  he  showed  that  relaxation  of  spasm  must  and  did  oceiir 
when  the  proper  posterior  roots  were  divided,  when  the  sensory  part  of  the 
reflex  are  was  excluded.  The  operation  may  be  indicated  in  congenital  spastic 
paraplegia,  in  spinal  spastic  paraplegias  due  to  trauma,  syphilis,  and  other  simi- 
lar  eonditions.  It  should  never  be  attempted  in  other  motor  disturbances  such 
as  athetosis  or  torticollis.  In  these  cases  the  muscular  spasms  are  not  due  to  an 
increased  influx  of  sensory  stimuli  to  the  cord,  but  to  an  increased  affluz  of 
motor  impulses  from  higher  centers. 

The  operation  should  never  be  attempted  unless  the  disease  process  has  become  sta- 
tionarj  or  is  advancing  very  slowly.  Therefore,  as  Foerster  has  pointed  out,  the  pro- 
cedure is  contra-indicated  in  most  cases  of  disseminated  sclerosis.    In  spastic  paralj^s 
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due  to  tumor,  the  tumor  must  firat  be  removed;  in  Pott'B  disease  the  bone  procees  must 
have  reached  a  BtandstiU. 


Resection  of  the  poaterior  roots  ia  the  only  definite  method  we  possess  for 
the  relief  of  the  viaceral  and  more  especiall^  the  gastric  crises  of  tabes.  Theae 
crises  are  produced  by  the  irritation  of  the  sensorj  e^iupathetic  fibers  of  the 
abdominal  organs,  which  fibers  nm  in  the  poeterior  nerve  roots. 


Pio.  35.— X- 


LowER  LmiBAH  RiaioH, 


Boots  to  be  Diridtd. — In  niaDy  of  the  patienta  in  whoin  poaterior  spina! 
roota  were  divided  for  the  relief  of  pain,  8pa8ticity,  or  the  gaatric  crises  of  tabes 
no  resiilt  vaa  obtained  becanse  too  few  roots  were  divided.  It  is  of  esacntial 
importanoe  that  the  Burgeon  shall  have  a  thoronph  iindcrstanding  of  the  areas 
of  tho  ekin  siippliod  bv  the  doraal  nerve  mota  and  the  segmenta  of  the  cord  vrith 
whi<rh  thoao  ro*ita  aro  ennnrrtcd.  ShcTriniiton  and  Griinbauni  have  demon- 
atrated  that  tho  periplieral  Ben8ory  areas  are  aiipplied  by  branehes  of  3  poa- 
forior  roota,  so  that  insonsitivcneas  of  the  skin  over  such  an  area  occurs  onlv 
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when  3  successive  nerve  roots  are  cut.    While  this  is  correct  in  most  instance^, 
cases  have  been  reported  (Clark  and  Tavlor,  Hildebrandt,  Elsberg)  where  t!i 
division  of  4  or  6  adjacent  lumbar  roots  produced  no  apparent  disturbanoe  of 
sensibilitj. 

It  should  be  a  general  rule  to  divide  rather  too  many  roots  than  too  few. 
and  for  the  relief  of  pain  alway8  to  divide  a  larger  number  of  roots  than  iLe 
number  wliich  is  known  to  8upply  the  painfnl  area.  Thus  Foerster  has  8howu 
that  tbe  sensorv  supply  of  the  arm  is  derived,  not  only  from  the  fifth  to  eightb 
cervical  and  first  and  second  dorsal,  but  also  from  the  third  and  fourth  cerviciil 
and  the  third  dorsal.  The  8ensory  8upply  of  the  lower  limb  is  derived  from  tlie 
tenth,  eleventh,  and  twelfth  thoracic  as  well  as  the  lumbar  and  sacral  ro<>t& 
Therefore,  in  order  to  relieve  painful  affection  of  an  extremity,  a  large  number 
of  roots  must  be  divided,  no  matter  how  exten8ive  the  anesthesia  which  result«? 
from  the  operation. 

When  posterior  roots  are  to  be  divided  for  the  relief  of  a  spastic  condition, 
the  roots  that  are  eiit  can  be  so  selected  that  no  or  very  slight  sen8ory  dis- 
turbanoe follows  the  operation.  In  each  patient  the  spastic  muscles  must  b? 
caref ully  determined,  so  that  the  proper  nerve  roots  can  be  selected.  Accordin^' 
to  Foerster,  the  following  is  the  relation  of  the  sensory  roots  to  the  muscles  of 
the  lower  extremities : 

Flexors  of  the  thigh — L  I  to  L  V,  S  I. 

Extensors  of  the  thigh — L  V,  S  I,  II. 

Adductors  of  the  thigh— L  II  to  L  IV  (L  V). 

Abductors  of  the  thigh — L  V,  S  I,  II. 

Ext.  rotators  of  the  thigh — L  V,  S  I,  II. 

Int.  rotators  of  the  thigh— L  III  to  L  IV,  S  I,  U. 

Extensors  of  the  leg — L  II  to  L  IV. 

Flexors  of  the  leg— L  V,  S  I,  II. 

Dorsal  flexors  of  the  f oot — L  IV,  V,  S  I. 

Plantar  flexors  of  the  foot — L  V,  S  I,  II. 

For  a  more  detailed  account  of  the  sen8ory  and  motor  nerve  8upply  of  the 
individual  muscles,  the  reader  is  rcferred  to  the  large  tables  that  are  to  k 
found  in  most  works  on  neurology.  Foerster  states  that  in  the  upper  extrcnut.v 
it  is  usually  necessary  to  divide  or  resect  at  least  the  fourth,  fifth,  and  eighth. 
or  the  fifth,  sixth,  and  eighth  cervical  roots,  but  I  have  had  an  incomplete  relax- 
ation  of  the  upper  extreraity  after  division  of  the  fourth,  fifth,  seventh,  hihI 
eighth  cervical  and  first  dorsal  roots.  In  the  lower  extremity  it  is  advisablc, 
according  to  Foerster,  to  divide  the  second,  third,  fifth  limibar  and  second 
sacral  roots. 

Whi]e  it  requires  much  čare  and  good  judgment  not  to  divide  too  few  nerve 
roots,  it  nnist  be  renienibered  that  if  too  maiiv  nerve  roots  are  divided,  or  nerve 
roots  are  divided  that  are  reflexly  connccted  with  muscles  that  are  more  para- 
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Ivzetl  tlian  apiistic,  t»»o  great  a  rolaxation  of  the  miiscloa  of  the  extreinity  may 
resnit. 

\Vlieii  tlic  poBterior  root  sectioii  is  perfonned  for  the  relief  of  the  gastric 
crisos  of  tabea,  a  large  niimber  of  roots  have  to  be  resected  or  divided  and  an 
cxteiisive  area  of  aneathesia  resiilta.  Oripnally  Foerstcr  adviacd  that  the  ecv- 
oiith  to  tcnth  dorsal  roota  sboiild  bo  resected  on  both  sides;  later  ho  declared 
that  the  siKth  to  the  twclfth  was  often  not  sufficient. 

Technic. — For  the  intrudnral  diviaion  of  posterior  nerve  roots,  the 
lamiiicctoiny  is  pcrfonncd  in  tlie  uttual  nianner,  althoiigh  in  some  cases,  whcro 
onlv  a  few  roots  on  one  side 
have  to  be  cut,  the  unilateral 
laniinei-toinv  recoiniuended 
hv  A,  S.  Tavlor  mav  bo  aiiffi- 
cient.  If  the  operator  know8 
to  a  certaintv  which  apines 
nnd  laniintR  he  bas  removed, 
ho  will  have  no  difficiiltv  in 
reeognizing  the  uerve  roots 
he  is  to  divide. 

The  dura  is  incised  and 
the  edpes  rctractcd  i«  the 
iiHiial  nianner.  Tlie  nerve 
roots  are  tlien  snccessivelv 
r  a  i  s  e  d  iipon  a  strabiamus 
hook  noar  their  p)int  of  ori- 
gin  frciin  tlie  poatcrior  col- 
nnin  of  the  cord  and  dividcd 
with  a  fine  cnrved  iridoctomv 
sfissors.  1'lic  divided  root 
18  tlini  praspcd  with  a  fine 
forcpps  and  ont  iioar  its  p>oint 
of  exit  from  tho  dura.  In 
this  procedure,  čare  mnat  be 
talten  tliat  tho  anterior  nerve 
root,  whieh  lies  juat  in  front  of  the  posterior  root  noar  the  dural  opcninp,  is 
not  injnred.  Occasionallv  thero  is  sHjrbt  blecding  froin  a  snmll  vesael  wbich 
nins  near  the  npper.  bordcr  of  each  nerve  root.  If  the  vessel  is  verv  larpc, 
it  mnat  be  tied  with  verv  fino  ailk.  I'3ually  the  bloodinp  is  inconsiderable 
and  easilv  controllcd  by  irrigation  with  wann  saline  sohition.  When  tho 
desired  roots  on  one  or  both  sides  have  boen  divided,  tlie  dura  is  closed  by  a 
runniug  suture  of  silk,  and  the  tniiscles,  fascia  and  skin  are  l)roiiplit  tojn-ther. 

The  opcration  can  i        "''  -"vnoleted  in  y.>  to  1  hour.     In  sinall  weak 

ehildrcn,  čare  moi  blood  is  lost  and  that  tho  opcration 

ia  performed  in  i 
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After-treatment. — The  after-treatment  of  patients  who  have  had  a  laniinee- 
tomy  and  division  of  posterior  roots  for  a  painful  affection  or  for  the  gastric 
crises  of  tabes  does  not  differ  from  that  after-a  laminectomy  for  anv  other  dis- 
eaae.  When  the  operation  has  been  done  for  a  spastic  condition,  it  is  often  ad- 
visable  to  bandage  the  affeeted  extreniity  upon  a  straight  splint  if  the  relaxatii»ii 
is  complete.  After  the  retum  of  voluntary  mobilitv,  a  long  and  earcfullv  mau- 
aged  after-treatment  is  neeessary,  by  means  of  wliich  alone  the  control  of  tlic 
muscles  of  the  extremity  or  extremitie8  is  rcgained.  Therefore,  a  certain 
amonnt  of  intelligenee  on  the  part  of  the  patient  is  necessary,  and  oases  of 
cerebral  diplegia  with  idiocy  are  unsuitable  for  the  operation.  Massage,  exer- 
cises,  tenotomies,  and  other  orthopedic  treatment  are  usuallv  required  for  mam 
months  or  several  year8,  knd  little  permanent  rcsnlt  can  be  expected  uniess  siich 
treatment  is  conscientiously  carried  out.  This  has  led  some  critics  to  dcjclare 
tk&t  with  the  same  amount  of  treatment,  most  patients  would  show  the  same 
improvement  without  the  posterior  root  section.     This  I  believe  is  incorrcct. 

Besnlti. — The  following  tables  from  Foerster's  paper  show  the  results  f roin 
the  operation  of  posterior  root  section  on  a  large  number  of  cases  coUected  from 
the  literature. 

Table  I 
Boot  Section  for  the  Kelief  of  Pain 

44  cases,  6  deaths;  cervical  roots,  22  cases;  thoracic  roots,  11  cases;  lumbar  and 
sacral  roots,  11  cases. 

Kesults:    Successful,  12  cases;  failures,  23  cases;  results  unknown,  3  cases. 

Table  II 

Hoot  Resection  for  the  Relief  of  Gastric  Crises 

Total  number  of  cases 04 

Survivors 5*^ 

Successful     5^» 

Failures     ,     2 

Deaths 6 

Number  showing  no  relapse 20 

Number  showing  considerable  improvement IS 

Number  showing  small  improvement 0 

Table  III 
Boot  Resection  for  the  Relief  of  Spasticity 

159  cases,  14  deaths 

88  cases  spastic  conpential  paraplegia,  6  deaths. 

3  cases  hydroccphalus,  2  deaths. 

8  cases  of  infantilo  spastic  paraplegia. 

4  cases  of  traumatic  spinal  spastic  paraplep:ia. 
1  čase  of  spinal  tumor. 
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1  čase  of  Pott*s  discasc. 

6  ctivses  of  s.vpliilitic  Bpinal  spastic  paraplcgia. 

11  caaes  of  dissominated  sclerosis,  4  deaths. 

23  cases  of  spastic  arm  paraly8is,  2  deaths. 

The  operative  results  in  the  hands  of  single  surgeons  8how  a  mortality 
Nvhich  is  not  as  high  as  that  shown  in  the  tables  of  Foerster.  Thus  Kuttner  had 
'2  cleaths  in  31  operations ;  Eiselsberg  hfid  no  deaths  among  12  cases;  and  I  have 
performcd  14  operations  withont  fatality. 

In  general,  the  results  from  posterior  root  section  for  spastieitv  are  better 
f or  the  lower  extremities  than  for  the  upper  extremities. 

Ouleke's  Method. — Guleke  has  recently  recommended  the  extradural  divi- 
sion  of  the  nen^e  roots.  Laminectomy  is  performed  in  the  usual  manner,  the 
si>inal  nerves  expoaed  at  their  exit  from  the  dura,  the  8ensory  separated  from 
the  motor  roots,  and  the  former  then  divided.  Gnleke  claims  that  the  extra- 
chiral  operation  is  less  dangerous  than  the  intradural  procedure,  that  there  is 
less  (langer  of  infeetion  of  the  meninges  and  of  injury  to  the  cord.  The  method, 
\vhich  was  snggested  by  Chipault  more  than  20  year8  ago,  has  not  found  favor 
\vith  surgeons  because  of  the  difficulty  of  separating  the  motor  from  the  sensory 
root  and  the  danger  of  injury  to  the  motor  root. 

Stoffel's  Method. — Finally,  as  germane  to  the  subject  of  the  treatment  of 
spasticity,  mcntion  must  be  made  that  StoflFel  has  reported  very  good  results 
from  the  division  of  the  nerves  to  the  spastic  muscles  at  the  points  where  they 
enter  the  muscles.  This  operation  is  of  too  recent  date  to  allow  of  more  than 
its  mention. 
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Laminectomy  is  sometimes  required  in  other  diseases  besides  those  we  have 
mentioned.  Thus  in  osteomvelitis  of  a  vertebra  with  extradural  abscess,  I  have 
twice  had  to  perform  a  laminectomy  in  order  to  remove  diseased  bone  and  drain 
the  abscesscs.  Sinuses  mav  remain  after  a  periarticular  abscess  of  the  spine  and 
inav  rccpiire  the  removal  of  spinous  processes  and  laminse. 

The  operation  mav  be  called  for  in  tubereulous  disease  of  the  spine,  and  in 
mre  conditioiis  such  as  actinomycosis  (Theobald's  Čase),  hydatid  cyst  (Theo- 
\m\iVs  čase),  blastomvcosis  (Brewer's  čase). 

Of  vory  recent  date  is  the  treatment  of  various  other  intramedullary  affections, 
l)(»si(1e8  tuniors,  by  operative  means.  In  some  cases  of  hydromyelia  and  syringomyelia 
laniiiu»ctoiiiy  with  inoision  of  the  cord  and  drainagre  of  the  fluid  into  the  subdural 
space  has  been  followcHi  by  marked  amelioration  of  symptoms  (Elsberg,  Foerster). 

Bailey  and  I  havo  called  attention  to  the  decompressive  aspects  of  the  operation 
of  liirniiicM'tc)my.  Marked  improvement  has  followed  in  some  cases  where  no  gross 
lesi  on  oould  be  found  at  operation.  The  results  obtained  are  probably  due  to  changes 
iii  tlu*  spinal  circulation  from  the  laminectomy  or  to  the  entrance  of  air  into  the  spinal 
cnnnL 
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CHAPTER    XV 

SPINA    BIFIDA 
NOBMAN"    ShARPE 

General  Considerations. — Spina    bifida    is   the    most    conimon    congenital 

anomaly  of  tbe  spine.    Occurring,  as  it  does,  once  in  800  births,  every  obstet- 

rician  will  be  confronted  by  this  condition  at  least  once,  and  the  surgeon 

will  have  several  of  these  unfortunate  children  referred  to  him  for  treat- 

ment.    Naturallj,  the  only  successful  treatment  is  a  surgical  procedure.    Until 

the  last  few  jears,  however,  the  majority  of  surgeons,  with  a  few  exceptions, 

have  regarded  the  condition  as  8urgically  hopeless.     Except  in  the  simplest 

foniis  of  spina  bifida,  the  tendency  bas  been  to  defer  operation,  leaving  these 

children  to  an  almost  certain  deatb,  as  over  90  per  cent.,  if  not  operated 

upon,  will  dio  in  the  first  year  alone.     According  to  the  Committee  on  Spina 

Bifida   of    the    London   Clinical    Society,    of    647    deaths   of   children    with 

Hpina  bifida  reported  in  1  year,  612  were  iinder  1  year  of  age.     Even  with 

operation,  at  the  present  tirne,  the  niortality,  including  those  who  die  shortly 

after  operation  and  those  who  die  weeks  or  months  later  from  associated 

lesions,  is  almost  55  per  cent.     While  this  may  seem  a  tremendous  mortality 

in  these  days  of  comparatively  low  operative  deatb,  yet  as  a  life-saving  meas- 

lire  the  surgical  treatment  bas  an  advantage  of  40  per  cent.  over  the  policy 

of  non-interference.     With  a  better  knowledge  of  the  cause  of  this  condition 

and  improved  surgical  treatment,  however,  this  percentage  of  niortality  (55 

per  cent.)  shoiild  be  rauch  lowered. 

The  term  spina  bifida  is  used  to  designate  certain  congenital  defects  in 
the  vcrtebral  coliimn  dne,  I  believe,  to  the  presence  in  fetal  life  of  an  abnormal 
ainoiint  of  cerebrospinal  fluid  in  the  spinal  canal.  This  causes  a  pressure 
wliich  prevcnts  the  vertebral  segments  from  closing  or  separates  them  after 
cloaiiro  bas  been  effectcd,  and  drives  out,  through  this  opening,  some  of  the 
contonts  of  the  canal,  forming  a  sac  or  protrusion.  This  defect  and  pro- 
tnisiou  occur  ncarly  always  posteriorly,  though  the  pressure  rarely  causes  a 
defect  in  the  bodies  of  the  vertebr«  or  in  the  pedicles.  The  protrusion  may 
oxtoiKl  forward  into  the  abdomen  or  pelvis,  the  spinal  arches  being  unaffected. 
There  aro  at  times,  however,  both  an  anterior  and  posterior  defect  and  pro- 
trusion. 
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Since  the  report  of  the  Committee  on  Spina  Bifida  of  the  London  Clinical 
Society  in  1885  (46),  it  has  been  generalljr  tanght,  in  accordance  Avith  the 
Committee's  findings,  that  spina  bifida  is  caused  by  lack  of  development  of 
the  laminse  of  the  vertebrse  so  that  they  fail  to  meet,  the  spinous  processes 
being  absent  and  the  bony  canal  remaining  unclosed.  In  the  čase  of  anterior 
spina  bifida  the  theory  was  that  the  lack  of  development  lay  in  the  bodicd  ot 
the  vertebrse.  It  is  true  that  the  laminse  in  most  cases  of  spina  bifida  sbow 
only  partial  development.  There  are  excellent  reasons  for  believing,  however, 
that  this  is  not  a  primary  condition,  bnt  is  dne  to  their  being  kept  apart  and 
prevented  from  functionating.  An  analogous  condition  is  presented  in  the 
čase  of  the  "false"  ribs,  so  called.  The  primary  and  inciting  cause  of  spina 
bifida,  as  will  be  discussed  later,  is  the  presence  in  the  spinal  canal  of  an 
increased  amount  of  cerebrospinal  fliiid  in  fetal  life,  which  raises  the  intra- 
dural  pressure  to  an  abnormal  degree,  preventing  the  closure  of  the  bonv 
canal.  This  increased  intradural  pressure,  acting  in  variable  amoiints  during 
fetal  life  and  at  different  stages  of  fetal  development,  produces  the  different 
tvpes  of  spina  bifida  with  which  we  are  aftenvard  confronted. 

As  to  the  causes  of  the  increased  amount  of  fluid  present  we  are  stili  in 
ignorance.     The  underlying  factors  at  work  are  concerned  with  an  increased 
activity  of  the  choroid  plexuse8,  or,  what  seems  more  probable,  an  obstnic- 
tion  to  the  normal  outflow.     That  the  amount  of  intradural  pressure  neces- 
sary  to  produce  spina  bifida  may  be  but  moderate  in  fetal  life  is  8hown  by  the 
fact  that  in  the  grater  number  of  infants  bom  with  spina  bifida  there  exist3 
little,  if  any,  extemal  evidence  of  hydrocephalus  or  of  other  signs  of  intra- 
cranial  pressure.     That  the  primary  inciting  causes  of  abnormal  production 
of  cerebrospinal  fluid  stili  exists  after  birth,  in  the  majority  of  cases,  is  shown 
by  the  fact  that  following  operation  for  spina  bifida,  where  the  protnision  is 
removed  and  the  defect  closed,  hydrocephahis  will  develop,  and  that  the  earlier 
these  infants  are  operated  upon,  the  more  likely  is  hydrocephalu8  to  folIow. 
It  seems  as  though  the  increased  pressure,  by  causing  a  vent  in  the  spinal 
column  with  the  protnision  of  a  fluid-filled  sac,  in  this  manner  afFords  re- 
lief; while  the  abnormal  activity  of  the  choroid  plexuses  ceases  for  the  tirne 
being  and  sometimes  pemianentlv.     That  this  pressure  is  not  always  moti- 
erate  in  amount,  but  may  be  quite  severe,  is  shown  by  those  cases  of  spina 
bifida  in  which  there  is  a  double  gap  in  the  bony  canal  occurring  at  different 
levels,  as  reported  by  Reineking,  and  by  those  cases  of  spina  bifida  which  are 
associated  with  protrusions  in  the  cranium,  as  reported  by  MacArtnej  and 
also  by  Rachford,  Phillips,  and  others. 

£tiology. — Various  theories  have  been  put  forward  in  the  past  as  to  the 
causative  influences  at  work  in  the  production  of  spina  bifida.  The  first 
noteworthy  work  in  this  regard  was  carried  out  by  the  London  Clinical  So- 
ciety.  It  appointed  a  Committee  on  spina  bifida  which,  after  an  exhaasti\T 
review  of  cases,  made  its  report  in  1885  (4()).  Only  those  cases  were  con- 
sidered  which  the  Committee  had  personally  investigated,  or  which  were  cor- 
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rectly  reported  beyond  a  doubt.  Of  the  whole  number  of  cases,  125  of  which 
were  specimens  from  museums,  the  8ex  wa8  reported  in  156  as  follows:  82 
females,  74  niales.  Of  1,768  cases  reported  from  ali  England,  989  were  fe- 
inales  and  779  were  males.  Demrae  reports  in  57  cases,  31  females  and  26 
malcs.  Apparently,  therefore,  spina  bifida  occurs  somewliat  more  frequent]y 
in  females. 

As  to  the  etiology  the  Committee  reported  as  follow8: 

"The  anatomy  of  spina  bifida  assumes  a  primary  defect  of  development  of  the 
mesoblast,  from  which  the  structures  closing  the  vertebral  furrow  are  developed. 
Af ter  the  olosure  of  the  neural  furrow  it  would  appear  that  the  processes  of  mesoblast 
which  should  insinuate  themselves  between  the  primi  t  i  ve  spinal  cord  and  its  overlying 
epiblast,  are  formod  in  an  insufBcient  degree  to  meet  and  combine.  Involvement  of  the 
cord  occurs  in  95  per  cent.  of  the  cases.  This  failure  in  development  of  the  mesoblast 
o(!ciir8  bofore  the  spinal  cord  is  segmented  from  the  epiblast  from  which  it  is  devel- 
oped. Hence  it  remains  adherent  to  the  epiblastic  covering  and  the  structures  which 
should  bo  formcd  botween  the  cord  and  skin  are  undeveloped." 

This  theory  lias  been  generally  accepted  until  the  present  tirne. 

Amniotic  adhesions  have  been  cited  as  the  cause  of  spina  bifida.  Ac- 
cording  to  this  theory  the  traction  of  amniotic  bands  prevents  the  mesoblastic 
tissues  from  crossing  over  between  the  epiblast  and  cord,  and  the  medullary 
groove  remains  open.  This  theory  has  been  given  but  slight  support.  Dareste, 
Morgan  and  Tsnda,  and  others  have  produced  spina  bifida  in  the  embryo8  of 
chicks  and  amphibians  by  chemical,  mechanical,  and  thermal  stimulation.  The 
embrvos  of  amphibians  have  no  amnion. 

Kijphoais  of  ilip  fetal  s/rine  dne  to  exaggerated  cnrvature  of  the  vertebral 
cohimn  has  been  advanced  as  a  cause.  According  to  Lebedeff,  these  abnormal 
curves  of  bodv  and  spine  cause  spina  bifida  by  disturbing  the  development  of 
the  cord.  If  this  were  true,  however,  the  majority  of  cases  of  spina  bifida 
would  occur  in  the  upper  dorsal  and  cervical  regions,  instead  of  in  the  lumbo- 
sacral  region,  where  thev  are  commonly  found.  Furthermore,  in  meningocele, 
spina  bifida  ocenita,  and  in  most  cases  of  myelomeningocele,  the  cord  is  found 
fully  developed.     Xor  does  this  theory  explain  spina  bifida  anterior. 

A  tumor  in  the  central  canal  of  the  cord,  causing  pressure  by  its  presence 
and  preventing  the  coming  together  of  the  lamina*,  has  also  been  considered 
as  a  cause  of  spina  bifida.  Even  if  true,  it  could  be  responsible  for  only 
a  small  pcrcentago  of  the  cases. 

The  findings  of  the  Committee  of  the  London  Clinical  Society  that  spina 
bifida  is  dne  to  a  hick  of  development  of  the  laminw  so  that  they  fail  to  meet 
iii  the  median  lino  and  thus  cause  a  defect  or  gap  in  the  bony  canal,  have,  as 
stated  abovc,  bcon  generally  accepted  until  the  present.  That  this  lack  of  de- 
velopment of  the  lamina*  and  othcr  mesoblastic  tissues  is  not  the  primary  cause, 
tbere  is  good  reas(m  to  believe.  A  short  review  of  the  embryology  of  these 
tissues  is  neoessarv  to  a  clear  understanding  of  the  processes  involved.  The 
i4j>iiial  cord  is  developed  exclusively  from  the  ei)ibla8t,  as  is  also  the  skin.    The 
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cord  18  foiTaed  by  an  iiivagination  of  the  epiblast.  The  cpidermis  is  then 
formed  across  tlie  niiddle  line,  but  remains  adlierent  to  the  primitive  cord  until 
the  tissiies  formed  from  the  mesoblast  (meninges,  bone  and  muscle)  arrange 
themselves  around  the  primitive  cord  and  push  their  way  between  the  cord 
and  epiblastic  covering,  thus  separating  the  cord  and  skin. 

The  vertchni*  are  developed  from  4  centers  of  oasification,  1  for  each 
lateral  half  of  the  l)ody  and  1  for  each  lamina.  The  centers  for  the  laminse 
appear  at  the  seeond  month  and  extend  back\vard  and  inward  to  meet  and 
form  the  posterior  arch  of  the  bony  canal,  separating  the  cord  and  skin.  This 
separation  should  be  completed  in  the  third  month  of  fetal  life. 

The  choroid  plexiis  of  the  lateral  ventricles  of  the  brain  is  formed  be- 
tween  the  8ixth  and  eighth  weeks,  so  that  the  cerebrospinal  space  forms  and 
contains  fluid  before  the  mesoblastic  stnictures  have  entirely  surTOunded  the 
cord  and  separated  the  skin  and  cord,  which,  as  stated  above,  nomially  occurs 
in  the  third  month.  Therefore,  if  there  is  exceasive  secretion  of  cerebrospinal 
fluid  or,  what  is  more  likelv,  any  obstruction  to  its  normal  outflow,  this  in- 
creascd  amount  of  fluid  will  by  pressure  prevent  at  some  point  the  closure 
of  the  bony  canal,  or  will  extrude  the  cord  or  its  coverings  at  the  point  where 
solid  closure  is  least  advanccd. 

The  lamina^  arch  over  and  meet  in  the  median  line  to  complete  the  closure 
of  the  bonv  canal,  first,  in  the  dorsal  region.  From  this  point  the  closure 
normallv  extcnds  upward  and  downward,  the  cervical  region  closing  next,  and 
the  lumbar  region  bcing  last  in  order. 

Whcro  do  the  ma]ority  of  spinae  bifida>  occur  ?  According  to  Moore,  who 
made  a  report  of  385  cases — and  his  findings  accord  closely  with  those  of 
other  observers — the  localitv  is  distributed  as  follows:  Lumbar  region,  34 
per  cent. ;  sacral,  23  per  cent. ;  lumbosacral,  29  per  cent. ;  cervical,  9^^  per 
cent. ;  dorsal,  4i/o  per  cent.  We  see,  therefore,  that  1/3  of  the  cases  of  spina 
bifida  occur  in  the  lumbar  region  alone,  and  that  in  the  lumbar  and  sacral  re- 
gions  combined,  \vhich  regions  of  the  bonv  canal  are  the  latest  in  closing,  86 
per  cent.  of  ali  cases  occur.  ITence  it  is  clearlv  evident  that  any  increased 
pressure  \vithin  the  canal,  before  or  during  the  time  that  the  bony  arches 
are  beiiig  completed,  \vill  find  a  vent  at  the  point  unclosed  or  where  closure 
is  least  advanccd — the  lumbosacral  region;  and  that  this  relief  of  pressure 
will  perniit  of  closure  of,  or  not  disturb  if  closed,  the  dorsal  and  cervical 
rciiious.  The  earlv  closure  of  the  dorsal  region  also  explains  why  the  smallest 
nuuibor  of  spina'  bifidip,  onlv  4|/'o  por  cent.,  are  fouud  in  this  region. 

If  the  excessive  secretion  or  bloeking  of  normal  outflow  occurs  very  earlv 
in  fctal  lifo,  tliore  mav  be  entire  absence  of  covering  of  brain  and  cord  with 
onlv  rudimentarv  development  of  these  stnictures — a  condition  known  as 
rachischisis,  au  cxtreme  form  of  spina  bifida.  E.  IT.  Hatton  reports  the 
čase  of  a  stillborn  child  of  about  30  weeks  with  rachischisis,  the  bony  cov- 
erings of  brain  and  cord  bcing  abscnt  from  the  vertex  down  to  the  lower 
lumbar  region.     The  brain  was  but  rudimentarv  and  the  2  halves  of  the  ooid 
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had  not  united^  but  the  ventricles  and  choroid  plexu8  were  well  developed, 
sliowing  that  secretion  of  cerebrospinal  fluid  had  taken  plače.  This  fuU 
development  of  ventricles  and  choroid  plexu8  is  commonly  found  in  rachis- 
chisis.  It  is  an  interesting  fact,  and  one  that  niay  have  a  bearing  on  this 
matter  of  large  secretion,  that  in  many  cases  of  hydramnios  uteri  the  fetus 
is  fonnd  to  be  aflFe<'ted  with  hemicephahis  or  spina  bifida.  Witham  reports  a 
\voman  in  labor  with  hvdramnios.  On  niptiiring  the  membranes,  5  gallons  of 
fluid  canie  away.  The  child  was  stillborn,  tlie  occipnt  being  absent  and  the 
brain  and  cord  being  expo8ed  down  to  the  last  dorsal  vertebra.  The  fourth 
ventricle  wa8  open. 

Another  point  against  the  theory  that  the  lack  of  development  of  the 
laminae  is  the  primary  cause  of  spina  bifida  is  that  after  operation  on  spina 
bifida,  especially  in  very  young  children  where  the  bulging.  sac  is  excised, 
thus  removing  pressnre,  the  stunted  laminie  may  take  on  new  growth  and 
enlarge.  Paterson  reports  a  child  of  two  months  with  meningomyelocele  in  the 
dorsolumbar  region,  in  which  he  removed  the  sac  and  covered  the  gap  with 
healthy  skin.  The  child  dying  two  months  later,  antopsy  revealed  the  fact 
that  the  laminse  had  grown  considerably  and  reduced  the  gap  to  a  narrow  slit. 

In  skiagraphs  of  the  spinal  cohimn  in  cases  of  spina  bifida  I  have  no- 
ticed  that  the  bodies  of  the  vertebrse  in  the  region  of  the  clef t  are  much  broader 
than  those  above  this  region,  a  condition,  doubtless,  for  which  the  pressure 
is  responsible.  If  we  teach  that  spina  bifida  is  due  primarily  to  defects  in 
the  bony  canal,  and  that  the  increased  amount  of  fluid  and  pressure  is  a 
secondary  and  resulting  condition,  how  shall  we  explain  those  cases  of  spinal 
protrusions  where  there  is  no  bony  defect,  but  the  sac  is  forced  out  through 
the  spinal  ligaments  between  the  laminse,  as  in  cases  reported  by  Macewen, 
Daviš  and  others.  J,  P.  Good  demonstrated  a  spina  bifida  in  the  neck  re- 
gion of  a  ferret  embryo,  in  which  the  vertebral  bodies  were  in  the  early  stages 
of  cartilage  formation.  There  was  quite  a  sharp  flexure  at  the  site  of  the 
defect,  and  the  laminse  were  stunted  and  separated.  The  subarachnoid  space 
wa8  enlarged  and  there  was  an  increased  amount  of  fluid  present,  which  he 
ascribed  to  the  mechanical  irritation  of  the  flexure.  The  neck  region  is  the 
most  common  site  of  these  flexures  and  yet  by  far  the  greater  number  of 
spinffi  bifida?  occur  in  the  lumbar  region,  so  that  it  is  more  than  probable  that 
the  spina  bifida  was  due  to  the  increased  fluid  with  pressure,  and  not  the 
contrary. 

Experiment8  carried  out  by  me  upon  animals  in  the  Camegie  Laboratory, 
New  York  Citv,  show  that  intradural  pressure  will  cause  a  bulging  of  the 
spinal  meninges  in  an  area  where  the  bony  arches  are  absent.  Lumbar  laminec- 
tomies  were  done  upon  young  dogs,  the  dura  not  being  opened  and  the  mus- 
dca  of  the  back  lield  away  from  the  defect  by  sutures  so  that  the  gap  was 
covered  onlv  by  skin.  An  area  of  the  skull  was  removed  and  pressure  ap- 
plied  to  the  head  and  maintained  for  several  day8.  Autopsy  showed  a  per- 
mancnt  bulging  at  the  site  of  the  laminectomy.     It  is  easily  conceivable  that 
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even  a  small  amount  of  pressure  in  early  fetal  life  will,  by  distention,  preTcct 
the  closure  of  the  spinal  canal.  Of  course,  it  is  impossible  to  prove  bj  ex- 
periments  such  as  I  have  described,  whether  the  defect  precedes  the  pressure 
or  vice  versa,  but.I  believe  frora  the  facts  I  have  piit  forward  that  it  cun 
safely  be  regarded  as  trne  that  the  accumulatton  of  fluid  wUh  consequeht 
pressure  is  the  caiise  of  the  defect. 


VABIETIE8  OF  SPINA  BIFIDA 

BaduscliiBis. — Rachischisis,  which  may  be  either  total  or  partial,  is  ar 
extreme  form  of  spina  bifida  and  due  to  the  same  cause,  that  of  increase*! 
intradural  pressure.  Rachischisis  represents  a  condition  in  wliich  tbe  in- 
creased  pressure  was  exerted  very  early  in  fetal  life,  at  a  tirne  when  the  con: 
and  its  menibranes  werc  in  a  rudinientary  state,  in  contradistinction  to  th^' 
other  fomis  of  spina  bifida  which  originated  when  the  cord  was  well  developc<L 

In  total  rachischisis,  tlie  pressure  was  exerted  at  a  tirne  before  the  nicdul- 
lary  groove  had  made  an  attempt  at  closure,  so  that  the  entire  spinal  canal  i> 
open,  the  skin,  bony  arches  and  membranes  are  absent,  and  the  cord,  hoii\z 
split  open  and  only  partiallv  developed,  the  lining  of  the  central  canal  »»t 
the  cord  and  the  layer  of  pia  carrying  blood-vessels  are  exposed.  Total  rachis- 
chisis is  accompanied  at  times  by  anencephalus,  so  that  from  brow  to  coccvi 
there  is  a  wide  gutter-like  canal,  in  the  trough  of  which  lies  the  mass  of  lin- 
developed  brain  and  cord.  This  condition  is  usually  accompanied  by  abnor 
mal  curvatures  of  the  spinal  column,  especially  in  the  cervical  and  dors^i' 
regions. 

In  partial  rachischisis  only  a  part  of  the  bony  canal  is  deficient,  an^l 
only  a  part  of  the  cord  is  in  a  rudimentary  state.  The  term  myelocele  is  nse*l 
by  some  writers  to  designate  the  condition  of  partial  rachischisis.  Rut  a> 
rachischisis,  either  total  or  partial,  is  incompatible  with  life  and  of  liti!« 
interest  from  a  surgical  point  of  view,  it  is  much  simpler  and  less  confusinc  t" 
use  the  term  partial  rachischisis  in  describing  this  condition  of  incompleto 
spinal  fission.  Total  and  partial  rachischisis  are  fundamentally  the  sanic 
thing,  only  differing  in  degree.  They  are  both  extreme  forms  of  spina  bifid.s, 
differing  from  spina  bifida  in  that  in  rachischisis  the  spinal  canal  is  open  anti 
the  cord  spread  out  and  exposed,  while  in  spina  bifida  the  cord  is  covered  bv 
skin  or  a  membrane,  and  the  central  canal  of  the  cord  does  not  open  externalh. 

Partial  rachischisis  is  commonest  in  the  lumbosacral  region,  where  tlie 
laminsD  are  latest  in  closing  and  where  the  increased  pressure  exert8  its  greatv?: 
force.  The  open  condition  of  the  cord,  with  the  central  canal  expo8ed  and  the 
blood-carrving  laver  of  pia  spread  out,  gives  it  a  resemblance  to  mucous  mem- 
brane or  nevoid  tissue,  the  *'area  niedullovasculosa''  of  Recklinghausen.  At 
the  margin  of  this  area  is  a  shining  membranous  structure,  which  blends  wit!j 
the  skin,  and  under  the  skin  near  the  membranous  junction  on  either  side  ran 
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bc  felt,  and  uBuall;  seen,  tbe  elevationa  caiised  by  the  enda  of  tbe  nidimentary 
taniinie.  In  leas  severe  forma  of  partial  rachischisis  the  central  canal  of  the 
cord  opene  onto  the  akin  surface  at  the  upper  and  1ower  poles  of  the  defect,  the 
intervening  space  being  covered  by  a  membrane  composed  of  the  blending  of 
tbe  endothelial  lining  of  the  central  canal  with  the  skin,  accompanied  by  a 


constant  leakage  of  cerebrospinal  fluid  onto  the  aurface.  MacLulich  reports 
a  typical  caae  of  this  cbaracter. 

Partial  rachiBcbisia  ia  of  little  interest  8urgica]ly,  for,  as  etated  abovc,  it 
ia  incompatible  with  life,  the  infanta  living  but  a  few  day9,  although  a  child 
with  partial  rachischisis  reported  by  Rachford  lived  3  ivecks, 

U7e1omeningocele. — Mjclomeningocele  is  the  moat  freqiicnt  type  of  apina 
bifida  foiiiid  in  childrcn  who  survive  thoir  birth.  It  is  found,  aa  variou8ly 
cstimatcd,  in  from  60  to  80  per  cent.  of  ali  cases.  It  is  that  tvpe  of  spina 
bifida  in  which  tho  cord  is  foIly  forined,  but  tbe  cord  or  part  of  it,  with  the 
iierve  r(K>tH,  ia  not  lying  in  tho  spinal  canal  bnt  in  tbe  sac  protriiding  through 
tlie  spiual  clcft,     This  is  due  to  tlic  fact  that  the  abnonnal  pressure  was  ex- 
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erted  at  a  tirne  when  the  cord  was  almost  completelj  formed,  but  before  the 
mesoblastic  plates  in  which  the  lanrinse  are  developed  had  time  to  join  in  the 
median  line,  thus  separating  the  cord  from  the  skin;  so  that  as  the  skin  wa8 
forced  outward  to  form  the  sac  wall,  the  adherent  cord  and  nerve  roots  were 
drawn  out  of  the  spinal  canal.  Commonlj  there  is  a  fairly  large  bonj  defect, 
ii8ually  involving  2  or  3  or  several  vertebne.  Of  course,  if  the  cleft  is  low 
down  in  the  lumbar  rogion,  the  sac  contains  only  the  roots  of  the  cauda  equina. 

MyeIomeningocele  is  common  in  the  lumbar  region,  infrequent  in  the 
dorsal,  and  rare  in  the  cervical  regions,  These  tumors  are  always  sessile.  The 
base  of  the  sac  is  covered  by  normal  skin,  but  the  summit  is  covered  by  a  mem- 
branous  structure  composed  of  epithelium  blended  with  the  arachnoid  and 
pia.  The  dura  is  always  absent  in  myelomeningocele,  extending  only  to  the 
membranous  skin  junction,  and  at  timcs  only  to  edges  of  the  bony  defect.  The 
sac  contains  fluid,  and  the  nerve  elements  niay  lie  f  ree  floating  in  the  fluid,  but 
more  commonly  are  attached  to  the  posterior  \vall  of  the  sac  in  the  median 
line,  or,  just  as  frequently,  are  foimd  spread  out  over  the  posterior  wall  of 
the  sac  and  intimately  blended  with  it.  If  the  protrusion  is  in  the  upper  lum- 
bar region,  at  the  point  where  the  conus  is  adherent  to  the  sac  wall  there  is  an 
inversion  or  dimpling  of  the  sac  wall  in  the  median  line.  If  the  cleft  is  in  the 
lower  lumbar  or  upper  sacral  region,  there  is  a  broad  furrow  in  the  median 
line  of  the  sac  wall,  marking  the  attachment  of  the  cauda  terminalis.  If  the 
defeot  is  in  the  cervical  or  dorsal  region,  as  but  rarely  happens,  the  cord  quit8 
the  lower  part  of  the  sac  to  re-enter  the  spinal  canal. 

In  myelomeningocele  there  are  often  found  small  nerve  filaments  running 
into  the  sac  wall  and  ending  there.  These  fibers  can  be  safely  cut  without 
disturbing  function  in  the  lower  extremities,  as  they  are  not  trne  parts  of 
cord  or  roots.  They  are  due  to  the  fact  that  in  mvelomeningocele  the  pro- 
trusion of  nerve  elements  occurs  in  fetal  lifc  coincidentally  with  the  later 
stages  of  cord  development;  hence  these  small  filaments  given  off  to  the  sac 
wall. 

Encircling  the  area  where  the  skin  and  membranous  summit  of  the  sac 
meet,  there  is  a  ring  of  connective  tissue.  This  contains  dilated  plexuses  of 
vessels,  muscle  fibers  and  at  times  the  rudimentary  and  undeveloped  laminee. 

The  protrusion  is  usually  imilocular,  but  occa8ionally  there  may  be  small 
cavities  irregularly  arranged  and  communicating  with  the  larger  sac.  At 
times,  due  either  to  lessened  intradural  pressure  or  to  traction  of  the  adherent 
nerve  elements,  or  to  both  factors,  there  is  distinct  inversion  or  umbilication 
of  the  sac,  so  that  the  whole  membranous  summit  is  depressed  or  cup-shapeA 
If  the  vertebral  defect  is  narrow,  the  protniding  nerve  structures  may  com- 
pletely  block  the  aperture. 

The  membranous  apex  of  the  sac  may  be  quite  firm  and  strong.  Usuallj) 
however,  it  is  thin  and  dotted  over  with  several  ulcerating  areas  and  moirf 
with  the  cerebrospinal  fluid,  whieh  sweata  through.  Occasionally  the  praMBiod 
or  even  the  attachment  of  the  cord  and  roots  in  the  sac  wall  is  not  aooonii^ 
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by  aiiv  disturbanee  of  fiinction,  but  more  commonly  the  reverse  is  true.  More 
or  less  severe  paraljsis  of  the  lower  extremitie8  is  prcsent,  sometimes  complete 
paraplegia,  less  oftcn  sensorj  disturbanee,  often  incontinence  of  urine,  less 
often  incontinence  of  feces,  and  very  often  incomplete  control  of  vesical  and 
anal  sphincters.  At  times  there  are  present  the  various  fomis  of  club-foot  and 
trophic  and  pressure  ulcers. 

STringomjelocele. — Syringomyelocele  is  the  name  given  to  that  rare  variety 
of  spina  bifida  in  which  there  is  a  protrusion  due  to  the  accumulation  of  fluid 
in  the  central  canal  of  the  cord,  causing  great  dilatation  of  the  cord,  the  pres- 
sure preventing  the  lamina)  from  closing,  the  dorsal  portion  of  the  cord,  with 
the  dura  and  arachnoid,  being  pushed  out  through  the  cleft.  Thus,  in  this  type 
of  spina  bifida  we  have  a  protrusion  which  is  covered  with  normal  skin  or 
else  has  a  membranous  apex,  and  the  inner  lining  of  the  sac  is  formed  by  the 
cord  itself.  The  skin  is  separated  from  the  sac  wall  (which,  as  just  stated, 
is  the  spread-out  cord  itself)  by  the  areolar  tissue  on  the  arachnoid ;  but  very 
commonly  the  skin  and  sac  wall  are  blended,  due  to  pressure  or  inflammatory 
action.  The  great  accumulation  of  fluid  in  the  central  canal  of  the  cord  causes 
atrophy  and  attenuation  of  the  cord  elements.  In  some  cases  the  cord  is  so 
distended  with  fluid  that  in  its  dorsal  portion  it  is  reduced  to  a  layer  of  pia 
with  a  few  remnants  of  nerve  elements.  As  it  is  the  cord  itself  which  forms 
the  inner  sac  wall,  the  nerves  do  not  traverse  the  fluid  in  the  cavity  of  the  sac, 
but  run  on  the  convexity  of  the  sac  to  reach  their  foramina,  covered  by  dura 
and  arachnoid. 

In  syringomyelocele  the  gathering  of  fluid  and  beginning  protrusion  take 
plače  in  fetal  life  after  the  neural  canal  is  fully  formed.  This  variety  of  spina 
bifida  occurs  U8ually  in  the  lumbar  region;  it  may  be  found  in  the  cervical 
region,  rarely  elsewhere.  It  is  a  curious  fact  that  nonnally,  in  late  fetal  life, 
the  central  canal  of  the  cord  becomes  quite  small  and  slit-like  in  the  dorsal 
and  cervical  regions,  but  remains  quito  large  in  the  lumbar  region  ahnost  until 
birth.  An  exccss  of  fluid  here,  with  consequent  pressure  in  early  fetal  life, 
readily  accounts  for  the  greater  frcquency  of  svringomvelocele  in  the  lumbar 
region.  This  type  of  spina  bifida  is  very  rare.  The  Committee  of  the  London 
Clinical  Socicty,  in  the  125  cases  of  specimens  from  museums  thev  investi- 
gated,  found  only  2  authentic  cases.  An  illustration  of  the  force  exerted  by 
the  accumulated  fluid  and  proof  of  the  fact  that  the  protrusion  depends  not 
on  a  cleft  or  defect  in  the  bony  walls  of  the  spine,  but  rather  on  the  pressure 
in  the  spinal  canal,  are  given  by  a  čase  reported  by  Daviš  in  which  the  pro- 
tnision  occurred  in  the  lower  cervical  region  accompanied  by  hydrocephalus 
and  bulging  eveballs.  The  child  diod  after  operation  and  autopsy  showed  no 
defect  in  the  bony  arehes.  The  sac  had  been  pushed  out  through  the  ligaments 
between  the  arehes  of  the  seventh  cervical  and  first  dorsal  vertebrsp,  and  con- 
tained  part  of  the  posterior  columns  of  the  cord.  The  central  canal  of  the 
cord  wa8  greatly  dilated.  There  was  no  paralysis,  evidence' of  the  great  pres- 
sure tho  cord  can  endure  and  stili  functionate. 
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Syrinj;romyelocele  is,  as  a  nile,  so  transiucent  that  in  this  respect  it  is 
often  mistakeii  for  nieiiingocele,  but  the  reason  that  there  are  no  ahadow8 
čast  is  that  the  nerve  elements  are  flattened  and  attenuated  and  do  not  traverse 
the  fluid  contents,  but  nin  on  tlio  outsidc  of  the  sac  wali,  which  is  formed  by 
the  dilated  cord. 

Spinal  Meningocele. — Spinal  meningoeele  occurs  in  order  of  freqiiency  sec- 
ond  to  myelomeningocele.  Owing  to  the  diffcrent  classifications  of  spina 
bifida  by  varioiis  writers,  it  is  8oniewhat  difficiilt  to  estimato  its  percentage. 
By  some  writer8  it  is  regardcd  as  very  common  and  by  others  as  very  raie. 
!Muscatello  reports  it  once  in  1^]  eases,  Hildebrand  foiind  it  7  times  in  30  cases, 
while  the  Committee  of  the  London  Clinical  Societv  found  it  27  times  in  their 
more  than  230  cases.  It  has  bcen  varioiisly  reported  as  oecurring  in  8  to  13 
per  cent.  of  ali  fonns  of  spina  bifida.  It  is  certainly  not  rare,  but  is  not  so 
common  as  myelomeningocele.  In  meningocele  the  gap  or  defect  is  usuallj 
a  small  one,  involving  but  1  or  2  of  the  bony  arches.  Several  cases  have  been 
reported  in  which  there  were  no  defects  in  the  vertebnr,  the  dura  and  arachnoid 
protruding  through  the  intervertebral  ligaments,  clcarly  demonstrating  the 
causative  factor,  that  of  increased  and  abnormal  pressure. 

The  cleft  is  usually  in  the  median  line,  but  may  be  to  one  side,  involving  the 
lamino?!  of  one  side  only.  The  cord  and  ners-es  occupy  their  normal  position 
in  the  spinal  canal  and  are  not  involved  in  the  protrusion,  though  at  times, 
due  to  pressure  or  irritation  of  the  sac  from  without,  inflanmiatory  changes 
are  set  up,  and  motor  and  sensory  disturbances  occur  in  the  lower  extreniities. 

Spinal  meningocele  is  situated  usually  in  the  lumbosacral  or  sacral  regions, 
unconuiionly  in  the  cervical,  and  very  rarely  in  the  dorsal  region.  The  sac 
is,  as  a  rule,  entirely  lined  with  dura,  the  fluid  being  in  the  subdural  space. 
The  protrusion  is  often  pedunculated,  even  \vhen  overlying  a  fairly  wide  ver- 
tebral  defect.  Rarely,  where  the  sac  has  a  slender  pedicle,  and  there  is  a 
narrow  bonv  defect,  the  opening  into  the  canal  becomes  obliterated  by  fibrous 
tissue,  and  the  tumor  undergocs  spontaneous  cure.  The  protrusion  is  usuallj 
entirelv  covcrcd  bv  normal  skin,  thouii:li  occasionallv  a  small  area  at  the  summit 
is  membranous. 

Spina  Bifida  Ocenita. — Spina  bifida  occulta  is  that  form  of  spina  bifida  in 
which  there  is  a  cleft  in  the  bony  canal,  but  no  protruding  sac.  It  is  the  most 
interesting  form  of  spina  bifida  from  a  patliological,  diagnostic  and  surgical 
point  of  view.  It  represcnts  a  modification  of  the  previously  described  forms 
of  spinal  bifida  in  \vhich  the  herniated  sac  was  originally  present  in  fetal 
life,  but  has  disappcared,  o\ving  either  to  lesscnod  intradural  pressure  or  to 
rupture  with  consecpient  contracticm  and  disappcarance  of  the  tumor.  That 
rupture  of  the  sac  vvith  survival  of  the  fetus  does  take  i>lace  in  intra-uterine 
life  is  sh()\vn  l)y  the  fact  that  often  a  sear  can  be  scen  in  the  skin  over  the 
bony  dcfe(!t  at  the  site  of  the  fornicr  protrusion.  Outhrie  reports  au  interest- 
ing čase  of  this  cliaracter.  The  skin  ovor  the  defect  niav  be  coarse,  WTinkled 
and  pigmented,  or  there  may  be  a  scar  present  as  nientioned  above.     In  about 
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one  half  the  cases  of  spina  bifida  occulta  there  is  a  growtIi  of  coarse  black  hair 
over  the  region  of  the  defect.  No  Batiafactory  explanation  of  this  hyper- 
trichosis  hae  yet  been  advanced.  When  present  it  ia  pathognomonic  It  ia 
an  interesting  fact  that  a  growth  of  coarse,  fairly  long  hair  is  present  in  many 
cases  of  rachischisis  along  the  edges  of  the  defect.  At  times  a  lipoma,  dermoid, 
or  other  form  of  tumor  occiipies  the  cleft  or  the  subcutaneona  tissucs  over 
the  cleft    If  a  lipoma,  it  maj  be  of  the  ordinarj  varietj,  but  is  more  often 


Fio.  2. — Meninoocelk,  With  tbe  Sac  Opbnbd. 


difTuso,  noncapsillatcd,  and  spreads  out  over  the  arca  siirroiinding  the  defect. 
At  times  a  lipoma  is  fouiid  in  the  tiseues  over  the  defect,  and  another  in  the 
Imiiiv  eleft  or  evcii  iu  the  spiiial  cunal,  the  two  often  connccted  by  a  fibrous  band. 
I.ipomata  aro  m  ofton  found  in  connection  with,  and  aro  almost  as  certain  a 
sifni  of,  Bpitift  hitida  ocenita  aa  hvpcrtrichnsia.  At  times  they  are  both  present, 
tlie  aoft  nia^a  of  u  difTuse  lipoma  being  felt  under  the  area  of  hypertrichosis. 
Spina  bifida  ocenita  prohahlv  occiirs  more  freqiiently  than  the  other  forma 
of  spina  hifidu,  thiit  is,  oftenor  than  onco  in  800  births.  Bnt  owing  to  the 
absenee  of  protmaion  and  the  fact  that  very  often  there  is  no  motor  or  sensorj 
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involvement,  it  gives  rise  to  no  disturbance  and  cscapes  notice.  Thus,  Brick- 
ner  rcports  2  cases  of  spina  bifida  occulta,  in  one  of  which  there  had  been  no 
disturbance  of  nervous  fnnetion  until  the  patient  wa8  12  jears  old,  while  the 
other  escaped  nerve  involvement  until  19  year8  of  age;  nor  up  to  this  tirne,  in 
either  čase,  was  a  spinal  defect  suspected.  Moore  reports  a  woman  24  jears 
old  whose  ga  it  was  that  of  a  mild  spastic  paralysis  and  who  had  headache  and 
backache.  There  wa8  a  heavy  growth  of  black  hair  over  the  lumbar  r^on. 
There  was  no  protrusion,  but  a  defect  could  be  felt  in  the  spine,  a  defect  which 
had  escaped  notice  for  24  years. 

Spina  bifida  occulta  is  the  least  serious  of  the  varieties  as  far  as  life  is 
concerned,  and  gives  the  best  prognosis  with  or  without  operation;  but  even 
where  the  cord  and  ncr\'es  are  uninvolved  at  birth,  palsies  and  other  nerve 
lesion8imay  appear  as  the  child  grows  older,  due  to  the  lengthening  of  the  spine 
and  the  asccnt  of  the  cord.  The  length  of  the  spinal  cord  in  the  fourth  fetal 
month  corresponds  to  the  length  of  the  spinal  column  ending  opposite  the 
last  coccygeal  vertebra;  but  as  the  fetus  develops,  the  growth  in  length  of 
the  cord  does  not  equal  the  lengthening  of  the  spine.  At  birth  the  cord  estends 
only  to  the  last  lumbar  vertebra,  and  in  adult  life  to  the  upper  margin  of  the 
second  lumbar  vertebra. 

Thus,  even  if  there  is  no  nerve  involvement  at  birth,  as  the  child  grow8  older, 
even  to  adult  life,  adhesions  present  at  the  site  of  the  defect  may  be  dragged  upon  by 
the  cord  as  it  aseends  and  so  give  rise  to  severe  motor  and  8ensory  disturbances.  Three 
cases  of  spina  bifida  occulta  with  late  sjmptoms  of  paralytic  and  trophic  changes  com- 
ing  on  have  been  reported  by  Froelich. 

In  some  cases  of  spina  bifida  occulta,  however,  the  involvement  of  the 
nerve  elements  is  present  at  birth  and  may  be  quite  severe.  A  patient  re- 
centlv  scen  by  me,  4  years  of  age,  had  partial  paraplegia  of  the  lower  extremi- 
ties  and  urinarv  incontinenee  present  sinco  birth.  There  wa8  no  growth  of 
hair  on  back,  but  the  X-rays  8liowed  a  defect  in  the  bony  arches  cxtcnding  from 
the  fiftli  lumbar  to  the  third  sacral  segment,  and  also  a  defect  of  the  left  side 
of  the  sacrum.  Tlicrc  wa8  a  diffuse  lipomatous  growth  over  the  defect  and 
extending  partly  over  the  left  buttock,  causing  distinct  thickening  of  this 
area.  At  operation  the  bonv  arches,  as  noted  by  the  X-ray8,  were  found  to 
be  absent,  the  dura  \vas  absent  over  the  cord  opposite  the  second  and  third 
sacral  vertebi^a?,  exposing  the  areolar  tissuc  over  the  arachnoid.  There  were 
numerous  small  adhesions  running  down  alongside  the  cord  and  roots,  which 
were  in  their  normal  position.  There  is  sometimes  found  at  operation  a  thick, 
fibrous  membrane  closing  the  bony  defect,  perforatcd  by  bands  of  connective 
tissue,  joining  an  extcrna]  tumor  with  another  tumor  inside  the  canal,  with 
comprcssion  of  the  cord  and  roots. 

As  statcd  above,  spina  bifida  occulta  is  not,  as  a  rule,  accompanied  at 
birth  bv  nerve  involvement.  As  a  child  grows  older,  the  most  common  8\Tnp- 
toms  that  make  their  appearance  are  incontinenee  of  urine  or  feces  or  both, 
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anesthesia,  trophic  ulcers,  club-foot,  paralysis  of  the  lower  extremitie8,  and  at 
times  scoliosis,  kjrphosis,  or  lordosis. 

Muscatello  coUected  32  cases  of  spina  bifida  occulta,  of  which  9  were 
lumbar,  8  lumbosacral,  6  sacral,  and  2  dorsal. 

That  intradural  pressure  stili  exists  in  some  cases,  even  after  the  sac  bas 
shrunken  away,  is  shown  by  a  čase  reported  by  Pbillips,  that  of  a  child  with 
spina  bifida  occulta  with  weakness  of  left  leg,  who  also  had  a  nasofrontal  menin- 
gocele  and  some  enlargement  of  the  head. 

When  spina  bifida  occulta  gives  rise  to  nerve  involvement,  as  it  usually 
does  sooner  or  later,  it  is  a  most  distressing  condition,  and  the  only*hope  lies 
in  prompt  operation  before  the  cord  and  nerves  are  irreparably  damaged  by 
pressure  or  traction,  The  trophic  ulcers  have  been  laid  to  traction  of  the  cord, 
but  they  have  appeared  at  the  age  of  2.  They  are  probably  due,  as  Brickner 
says,  to  lesions  in  the  cord  itself  or  in  the  ganglia  on  the  posterior  roots. 

Spina  Bifida  Anterior. — In  this  rare  form  of  spina  bifida  the  bodies  of  the 
vertebras  are  split  instead  of  the  arches,  and  the  tumor  projects  anteriorly, 
U8ually  into  the  abdomen  or  pelvis,  rarely  into  the  thorax.  These  protrusions 
are  nearly  ali  found  in  females,  and  almost  alway8  the  defect  is  in  the  sacrum. 
Occasionally  there  is  a  defect  in  the  spinal  arches  as  well  as  in  the  bodies  of 
the  vertebrffi,  so  that  there  is  both  an  anterior  and  posterior  protrusion.  Wil- 
liard  reports  such  a  čase.  In  anterior  spina  bifida  the  tumor  U8ually  grow8  to 
enormous  size,  much  larger  than  could  occur  po8teriorly  without  rupture,  and 
it  is  often  mistaken  for  a  coramon  intra-abdominal  growth.  The  pressure 
may  split  the  vertebral  bodies  in  half  or  rather  prevent  the  linion  of  the  2 
halves,  as  the  vertebral  bodies  develop  from  2  centers  of  ossification,  or  the 
pressure  may  prevent  the  developing  of  one-half  of  the  body  of  the  vertebra 
and  the  protrusion  is  extended  through  the  defect.  Or  the  sac  may  be  forced 
through  one  side  at  the  plače  where  the  pedicles  should  be,  or  even  be  forced 
through  an  intervertebral  foramen. 

Spina  bifida  anterior  may  bo  accompanied  by  club-foot  or  paralysis  of 
the  logs  due  to  irritation  or  traction  on  the  anterior  part  of  the  cord.  Sensory 
changes  aro  less  likely  to  be  seen.  Thus  Robinson  reported  a  čase  of  anterior 
spina  bifida  in  a  child  11  months  of  age  which  was  diagnosed  as  parovarian 
cvst.  It  was  accompanied  by  club-feet  and  flexion  of  hip  and  knee.  There 
wns  no  apparent  hydrocephalus,  no  defect  posteriorly  and  no  deformity  of 
spine  posteriorly.  At  the  operation,  a  laparotomy,  over  a  pint  of  fluid  was 
drawn  from  the  cy8t  and  it  was  found  to  be  connected  with  the  spine.  At 
autopsy  part  of  the  bodies  of  the  vertebne  and  the  pedicles,  from  the  twelfth 
dorsal  to  the  fifth  lumbar,  were  found  to  be  absent.  Another  čase  very  similar 
to  the  abovo  wa8  described  in  the  spina  bifida  report  of  the  London  Clinical 
Society.  Emmett  alao  reported  an  abdominal  tumor  in  a  woman  36  year8  of 
age  which  wa8  diagnosed  as  ovarian  cyst.  It  was  tapped  through  the  rectum 
and  the  patient  died  7  days  later.  Autopsy  8howed  that  the  supposcd  ovarian 
cy8t  wa8  an  anterior  spina  bifida  protruding  from  a  defect  in  the  3  lower 
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sacral  vertebrse.  There  was  no  defect  posteriorly.  Cases  of  anterior  spina 
bifida  have  been  reported  ranging  in  years  from  2  montbs  to  36  years.  The 
čase  reported  by  Williard  wa8  a  2-months  old  female  infant,  and  Brvant  re- 
ported an  anterior  spina  bifida  in  a  woman  25  years  of  age  in  whoni  there  had 
been  no  suspicion  of  a  spinal  defect.  She  died  of  trauma,  the  tumor  bein^ 
discovered  accidentally.  Kroner  and  Marchand  reported  a  wonian  of  20 
years  of  age  with  club-foot  and  paresis  of  one  leg.  She  had  a  large  cystic 
tumor  in  the  abdomen.  It  was  tapped  and  3  liters  of  clear  fluid  were  draw]i  off. 
As  it  reiilled,  it  was  opened  and  drained,  and  the  patient  died.  Autopsv 
showed  that  the  cyst  was  continuous  with  the  spinal  canal  by  an  opening 
through  the  sacrum. 

DIAONOSIS  OF  SPINA  BIFIDA 

The  diagnosis  of  spina  bifida,  with  the  exception  of  spina  bifida  occulta 
and  anterior  spina  bifida,  is,  as  a  rule,  not  difficult.  But  to  determine  whicL 
one  of  the  varieties  of  spina  bifida  is  present  may  be  very  difficult;  indeed, 
the  diagnosis  may  not  bo  made  until  the  sac  is  opened. 

Sjmptoms  Common  to  Ali  Forms. — There  are  several  cardinal  8yinptonis 
whioh  are  found  in  nearly  aH  forms  of  spina  bifida: 

Presence  of  a  congenital  protrusion. 

Tumor  is  in  the  median  line. 

Fluctuation  of  the  mass. 

Protrusion  becomes  tense  on  coughing  or  crying. 

Summit  of  protrusion  is  merabranous. 

The  cleft  in  the  bone  may  be  felt. 

The  tumor  is  translucent. 

Pressure  on  sac  causes  a  decrease  in  size  with  consequent  bulging  of  the 
fontanel,  and  severe  pressure  may  give  rise  to  acute  distress  and  even  con- 
vulsions. 

Signs  of  nerve  involvement  may  be  present:  paralysis,  club-foot,  urina r v 
incontinence  and  trophic  ulcers. 

Differentiation  from  Other  Conditions. — Spina  bifida  at  its  most  comiuon 
site,  the  lumbosacral  region,  must  be  diflFerentiated  from  the  following  condi- 
tions :  Teratomata  of  the  sacrococcygeal  region ;  postrectal  dermoids ;  lipoma : 
sarcoma,  ischiatic  hernia.  DiflFerentiation  can  usually  be  made  by  the  fact 
that  in  spina  bifida  there  are  usually  fluctuation,  translucency,  pressuie  ef- 
fects,  by  the  contour  and  consistency  of  sac,  and  by  the  fact  that  often  there 
is  a  zone  of  vascularization  at  the  juncture  of  skin  and  membranous  summit. 

Perhaps  the  most  common  error  is  made  in  regard  to  lipoma.  As  lipoma 
often  overlies  a  small  spinal  defect  with  slight  protrusion,  operation  to  re- 
move  a  supposedly  simple  lipoma  may  resiilt  disa8trously  for  the  patient. 

Bachischisis. — Total  or  partial  rachischisis  offers  no  difficulty  in  diagno^i^is. 
The  absent  bony  arches,  the  uncovered  cord,  the  pinkish  or  red  nevus-like  a|>> 
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pcarance  of  the  spread-out  "area  medullovasculosa,"  the  open  central  canal 
with  constant  disebarge  of  eerebrospinal  fluid,  aH  combine  to  present  a  picture 
^whicb  is  ea8ily  recognized. 

Meningomjelocele. — ^Meningomyelocele  is  most  commonly  found  in  tbe  lum- 
bar  region,  inicominonly  in  the  dorsal  and  rarely  in  the  eervical  regions.  It  may 
be  of  small  or  large  size,  but  generally  has  a  fairly  large  bony  cleft,  which  can 
U8ually  be  felt.  This  fomi  of  spina  bifida  is  always  sessile  and  covered  at  base 
only  with  normal  skin.  It  is  seldom  covered  on  top  with  normal  skin,  but 
nearly  always  has  a  membranous  summit  which  may  be  ulcerated,  depressed 
or  even  umbilicated,  depending  on  the  amount  of  pressure  within  the  canal. 
The  apex  may  be  ulcerated  and  exuding  fiuid.  At  the  point  of  attachment 
of  the  cord  there  is  an  umbilication  or  dimpling  of  the  sac  wall,  or  a  furrow, 
if  the  cord  is  attached  for  any  distance.  Pressure  on  the  sac  will  usually 
cause  it  to  decrease  in  size  and  the  fontanels  to  bulge,  but  if  the  spinal  defect 
is  narrow,  the  emerging  and  returning  nerve  elements  niay  so  fill  it  that  this 
sign  fails. 

Transillumination  will  usually  reveal  the  cord,  if  present,  as  a  dark 
shadow,  or  the  nerves  as  they  cross  the  sac  to  their  respective  foramina,  but 
this  sign  is  sometimes  misleading  because  of  thickening  and  irregularities  of 
the  sac  wall.  Applying  a  feeble  faradic  current  to  different  points  on  the 
sac  will  often  reveal  the  presence  of  nerve  elements.  This  test  can  also  be 
used  after  the  sac  has  been  opened  and  when,  owing  to  attenuation,  there  is 
doubt  whether  the  sac  wall  contains  any  nerve  fibers.  Often  the  diagnosis  of 
meningomyelocele  depends  on  the  evidences  of  nerve  involvement  accom- 
l)anying  it.  There  is  nearly  always  involvement  of  the  lower  extremities, 
ranging  from  club-foot  and  weakness  of  muscles  to  complete  paraplegia,  also 
8ensory  disturbances  and  defective  control  of  the  sphincters,  trophic  ulcers,  and 
often  hydrocephalus. 

Syringomyclocclc, — This  may  be  very  hard  to  distinguish  from  meningo- 
myelocele,  and  at  times  from  meningocele.  It  occurs  most  frequently  in  the 
lumbar  region,  occasionally  in  the  eervical  region,  rarely  elsewhere.  Owing  to 
the  great  pressure  and  stretching  of  the  posterior  half  of  the  cord,  this  part 
is  80  attcnuated  and  spread  out  over  the  inner  wall  of  the  sac  that  it  may  be 
translucent  enough  to  rcsemble  a  meningocele.  It  can  U8ually  be  distinguished, 
however,  by  the  presence,  in  syringomyelocele,  of  paralysis  of  the  legs  and 
sphincters  and  other  deformities.  Also,  dne  to  dilatation  of  the  central  canal, 
pressure  on  the  sac  causes  bulging  of  the  fontanels  more  rea(lily  than  in 
meningocele. 

In  the  motor  and  sensory  disturbances  in  the  lower  extren^ties,  syringomye- 
locele  more  nearly  resembles  meningomyelocele,  from  which,  indeed,  it  is 
often  impossible,  prior  to  operation,  to  distinguish  it.  It  is  not  so  frequently 
accompanied  by  dimpling  or  furrowing  of  the  sac  wall  as  is  meningomyelocele, 
but  this,  too,  sometimes  occurs.  There  are,  however,  several  conditions  which 
aro  moro  comnion  in  syringomyelocele: 
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(1)  The  cleft  is  often  to  one  side  or  the  other  of  the  median  line. 

(2)  Lateral  curvature  of  the  spine. 

(3)  Marked  kvphosis  or  lordosis. 

Syringomyelocele  is  very  rare,  and  meningomjelocele  very  cominon,  so 
that  in  ease  of  doubt,  it  is  safe  to  regard  the  condition  as  one  of  meningomjelo- 
cele.  But  as  the  treatment  for  both  eonditions  is  the  same,  namelv  operation. 
it  is  not  of  great  importance  to  make  a  positive  diagnosis  prior  to  opening 
the  sac. 

Meningocele. — Meningocele  is  diagnosed  by  the  presence  of  a  protrusion 
with  a  fairly  narrow  base.     The  sac  is  rarely  pediinculated,  though  the  base 
is  narrower  than  in  the  other  forms  of  spina  bifida.     The  sac  is  transluccnt, 
and  as  the  cord  and  nerve  roots  are  not  involved,  there  is  little  or  no  motor 
or  sensory  involvement  of  sphincters  and  lower  extremities,  thongh  this  do^ 
not  always  hold  trne.     The  sac  is  often  covered  entirely  by  normal  skin,  but 
there  may  be  a  small  membranous  area  on  the  apex.    It  is  difficult  and  at  times 
impossible  to  palpate  the  bony  defect,  as  there  is  U8uany  only  a  small  cleft 
involving  but  1  or  2  vertebral  arches,  or  there  may  be  no  bonv  defect,  the  sac 
being  protruded  between  2   arches.     Meningocele  is  often  accompanied   by 
hydrocephalus,  but  this  is  true  of  the  other  forms  of  spina  bifida.     Pressure 
on  the  sac  causes  it  to  lessen  in  size,  and  causes  bulging  of  the  fontanels, 
but  not  so  readily  as  in  syringomyelocele.    Where  the  defect  is  narrow,  owing 
to  the  presence  of  new  formed  fibrous  tissue  in  the  cleft,  pressure  may  have  no 
effect.     This  closing  off  of  the  sac  is  common  in  children  who  have,  untreated, 
survived  their  second  year.    In  common  with  ali  spinse  bifida?,  meningocele  is 
usually  sensitive  to  the  touch. 

Spina  Bifida  Ocenita. — Spina  bifida  occulta  occurs  usually  in  the  Imnbar, 
lumbosacral,  or  sacral  regions,  very  rarely  in  the  dorsal  and  the  cervical  regions. 
Eddington  reports  a  rare  čase  of  spina  bifida  occulta  involving  the  lamin® 
of  the  second  and  third  cervical  vertebra*,  overlaid  by  a  mass  of  fat  adherent 
to  the  meninges,  with  no  paralysis,  no  hypertrichosis  and  no  hydrocephalus. 
I  have  also  seen  one  in  the  cervical  region. 

Spina  bifida  occulta  is  of  itself  diflScult  to  diagnose,  as  there  is  no  pro- 
trusion visible  and  only  rarely  can  the  defect  in  the  spine  be  felt.  But  if  the 
examiner  is  alert,  the  associated  nerve  involvement  will  usually  betray  the  tnie 
condition.  It  is  for  the  relief  of  the  syniptoms  accompanying  spina  bifida 
occulta  that  the  patient  presents  himself.  These  svmptoms  may  arise  either 
in  childhood,  at  pubertv,  or  in  voung  adult  life.  According  to  Brickner,  co- 
incident  congenital  deformities  are  rarely  found.  I  have  seen  a  child  4^^^ 
years  old  with  spina  bifida  occulta  who  had  partial  paralysis  and  total  urinary 
incontinence  from  birth. 

The  8ymptoms  for  which  the  patient  seeks  relief  may  be  any  or  ali  of 
the  following:  Progressive  weakness  or  partial  paralysi8  of  legs;  incontinence 
of  urine  or  feces  or  incomplete  control  of  the  sphincters ;  anesthesia ;  dnb-foot 
or  trophic  changes  such  as  ulcers  of  feet,  legs  or  buttocks.     In  any  patient  in 
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whoin  the  above  sjmptoms  arise  at  any  tirne  prior  to  adiilt  life,  spina  bifida 
ocenita  shoiild  be  suspected  and  search  made  for  signs  of  this  condition.  Often 
the  site  of  the  prenatal  protmsion  on  the  back  is  marked  by  a  scar  at  the 
point  of  ruptnre,  or  the  skin  is  coarse,  wrinkled  and  pigniented  and  there 
is  present  a  heavy  growth  of  hair  around  the  area  of  the  defect.  This  hypertri- 
chosis  is  absent,  hovvever,  in  about  half  the  cases;  if  fonnd,  its  presence  is 
pathognonionic.  The  soft  mass  of  a  diffuse  lipoma  may  be  felt,  its  presence, 
accompanied  by  nerve  involvement  in  the  lower  extremities,  being  strongly  in- 
dicative  of  spina  bifida  ocenita.  The  X-rays  may  be  of  aid  in  the  diagnosis 
and  should  always  be  nsed,  thongh  if  the  defect  is  in  the  median  line  it  will 
often  be  difficult  to  detect  it  on  the  plate.  As  stated  above,  owing  to  the 
presence  of  thickened  fibrous  tissue  in  the  cleft  or  a  lipoma  or  other  tnmor,  it 
is  not  often  possible  to  feel  the  defect  in  the  spine.  In  many  patients  the 
sjTnptoms  exist  for  years  before  the  cause  is  recognized.  Thus  in  a  boy  of 
7  years,  reported  by  Sheffield,  who  had  suffered  from  cystitis  with  tenesmus 
for  years,  and  in  whom  stone  was  suspected  as  the  cause,  the  trne  condition 
of  spina  bifida  occulta  was  only  discovered  by  accident,  a  small  protrusion  ap- 
pearing  on  the  back  as  he  was  straining  at  stool.  Moore  reported  a  woman  of 
24  years  of  age  who  had  had  a  mild  spastic  paralysis  of  the  legs  for  years. 
Examination  revealed  a  heavy  growth  of  black  hair  in  the  lumbar  region  and 
a  small  spinal  defect.  The  patient  I  saw  had  a  spina  bifida  occulta  in  the 
cervicodorsal  region.  No  hypertrichosi8  or  lipoma  was  present.  He  had  slight 
tingling  and  numbness  of  the  hands  when  the  arms  were  loosely  hanging. 

In  summing  up  the  diagnosis  of  spina  bifida  occulta,  we  would  say  that 
in  aH  cases  with  svmptoms  of  nerve  involvement  of  the  lower  extremities,  incon- 
tinence  of  urine  or  feces,  club-foot,  anesthesia  or  trophic  changes,  especially 
coming  on  about  puberty  or  young  adult  life  without  evident  cause,  spina  bifida 
occulta  should  be  suspected,  and  thorough  examination  should  be  made  of  the 
back,  espocially  as  regards  hypertrichosis,  presence  of  tumor — particularly 
lipoma,  and  the  X-ray  should  be  used. 

Spina  Bifida  Anterior. — Spina  bifida  anterior,  which  is  fortunately  very 
rare,  may  be  very  difficult  of  diagnosis  unless  accompanied  by  deformities  or 
other  signs  of  involvement  of  the  lower  extremities.  But  few  of  these  cases 
have  been  reported  as  correctly  diagnosed  prior  to  operation,  and  some  of 
tbem  only  at  autop8y.  The  patient  reported  by  Emmett  (page  735),  a  woman 
of  3G  who  had  an  abdominal  tumor  diagnosed  as  ovarian,  had  no  accompany- 
ing  deformities  or  signs  of  involvement  of  the  cord.  When,  however,  the 
abdominal  or  pelvic  tumor  is  associated  with  partial  or  complete  paralysis, 
club-foot,  anesthesia  or  incontinence,  the  diagnosis  is  not  so  difficult.  In  the 
(•ase  reported  bv  Robinson  (page  735),  that  of  an  11-months  infant  with  an 
abdominal  tumor,  the  associated  svmptoms  of  club-foot  and  flexor  contraction 
of  hip  and  knee  should  have  given  rise  to  a  suspicion  of  the  trne  condition. 
When  with  an  abdominal  or  pelvic  tumor  there  is  also  a  dorsal  spina  bifida 
with  protrusion,  the  diagnosis  is  not  hard.     Thus,  in  Williard's  čase,  which 
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had  a  large  cystic  tumor  in  the  right  half  of  the  abdomen,  at  first  thouglit 
to  be  sarcoma,  the  presence  of  a  spinal  protnision  on  the  back  and  the  f^et 
that  the  child  did  not  use  its  legs  did  lead  to  a  correct  diagnosis.  Pressiire 
on  the  sac  of  an  anterior  spina  bifida  does  not  often  give  rise  to  bulging  of  the 
fontanels,  probably  because  it  is  difficult  to  exert  pressure  on  ali  sides  of  tl«^ 
sac  and  force  any  great  quantity  of  the  fluid  back  into  the  spinal  canal.  Fair- 
baim  reports  a  čase  well  illustrating  the  difficulties  of  diagnosis,  a  pirl  of 
18  with  severe  attacks  of  abdominal  pain  and  painful  micturition,  wliich  she 
had  had  at  times  since  the  age  of  13.  Examination  8howed  a  large,  tender 
8welling  behind  the  right  vaginal  wall,  extending  also  to  the  right  of  the  rec- 
tum.  A  diagnosis  of  cyst  in  the  pelvic  connective  tissue  or  postrectal  deraioid 
was  made.  When  the  cyst  wa8  opened  a  pint  of  fliiid  escaped  and  it  was 
found  connected  with  the  sacrum.  Death  occurred  2  months  latcr  froin 
meningitis,  and  autopsy  8howed  the  cyst  connected  with  the  spinal  ciiiial  h} 
an  opening  through  the  sacrum.  These  cases  8how  that  in  the  diagnosis  of 
any  čase  of  an  abdominal  or  pelvic  tumor,  especially  in  a  child,  the  possibilitv 
of  its  being  an  anterior  spina  bifida  should  be  kept  in  mind.  Especiallv  is  thi?i 
so  if  there  be  present  either  club-foot  or  paralysis  of  legs.  Trophic  chancca 
— such  as  discoloration  or  coldness  of  feet  and  legs — ^ulcers,  or  incontincnco 
of  urine  are  less  likely  to  be  seen,  as  the  majority  of  anterior  protnisions  are 
pure  meningoceles,  the  disturbance  of  function  being  confined  to  the  anterior 
part  of  the  cord  and  due  either  to  pressure  or  irritation,  although  if  the  pro- 
tnision escapes  through  the  intervertebral  foramina,  the  8ensory  changes  above 
enumerated  may  be  met  with.  The  associated  symptoms  of  spina  Liti  da, 
hvdrocephalus,  and  change  in  tension  of  fontanels  on  pressure  on  the  tiiiuor 
may  sometimes  be  seen.  When  the  defect  is  in  the  sacrum,  its  usual  site, 
examination  per  rectum  may  reveal  the  bony  defect.  But  in  most  cases  of 
spina  bifida  anterior  we  must  depend  for  diagnosis  on  associated  conditions 
such  as  cord  involvement  or  dorsal  protnisions,  and  if  these  are  absent,  a 
positive  diagnosis  may  be  impossible. 


PROONOSIS  OF  SPINA  BIFIDA 

The  prognosis  in  spina  bifida,  if  untreated,  is  absolutely  bad,  over  90 
per  cent.  of  children  afflicted  with  this  condition  dving  in  the  first  ycar.  Ilcre 
and  there  is  a  report  of  a  child  growing  to  adult  life  with  a  small  spina  bifida. 
one  that  lias  progressively  shrunken  since  birth  or  remained  stationarv  in 
size  owing  to  occlusion  of  the  cleft,  and  there  are  even  reports,  in  a  few  in- 
stanccs,  of  rupture  of  the  sac  with  spontaneous  cure;  but  such  cases  are  indc<^l 
rare.  Demme  reports  that  out  of  31  patients  not  operated  upon,  ali  die«l  in 
the  first  vear  and  25  died  in  the  first  month.  The  Committee  of  the  Lond<m 
CHnieal  Society  colleeted  from  the  hundreds  they  investigated  13  ease«  of 
spontaneous  cure.     Occa8ionally,  even  if  untreated,  and  in  the  presence  nf 
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even  a  large  protriisioii  and  involvement  of  the  cord  with  various  motor  and 
sonsory  symptoms,  cases  havc  been  known  to  rcach  adult  life.  Greenberg 
reports  a  girl  of  IG  with  a  congenital  protrusion  in  the  lumbar  region  the 
size  of  a  cocoamit,  vesical  and  rectal  incontinence,  deformed  feet  and  trophic 
iilccrations  of  buttocks,  the  latter  having  existed  since  she  wa8  7  years  of 
age.  There  \vas  no  motor  paralysis  and  the  girl  had  walked  since  she  was 
a  vear  old.  According  to  Treves,  persons  with  spina  bifida  have  lived  to  be 
37,  43  and  60  jears  of  age.  Taylor  reports  seeing  a  man  33  years  old  with 
sacral  spina  bifida,  trophic  nlcerations  of  feet,  club-feet,  urinary  incontinence 
ali  his  life,  skin  of  legs  cold  and  cyatiotic,  no  paralysis,  and  no  8exual  trouble. 
A  blow  over  the  protrusion  woiild  cause  conviilsions  of  legs.  There  had  been 
no  operation.  IIowever,  the  few  recorded  cases  of  spontaneous  cure  or  of 
the  compatibility  of  life  with  a  persisting  protrusion  do  not  in  any  way  alter 
tho  prognosis,  that  without  treatment  the  future  of  these  children  is  abso- 
lutely  dark. 

BachiscliiBis. — Total,  and  even  partial  rachischisis  are  of  little  interest 
8urgically,  as  the  infant  is  usually  stillborn  or  at  best  lives  but  a  few  day8. 
Kachford  reported  an  infant  which  had  partial  rachischisis  extending  from  the 
8ixth  dorsal  vertebra  to  the  sacrum,  accompanied  by  a  hydrocephalocele  in 
the  occipital  region  the  size  of  the  child^s  head,  this  mass  containing  the  elon- 
gated  occipital  lobes  and  the  cerebellum.  The  child's  temperature  under  ar- 
tificial  heat  ranged  from  92°  F.  to  107°  F.,  yet  the  child  lived  3  weeks. 
Small  reports  a  new-born  child  with  partial  rachischisis  in  the  lumbosacral 
region,  the  gap  being  2^/0  iii«  ^ong  and  exposing  the  cord  for  1  in.  He  cov- 
crod  the  gap  with  a  pad,  granulations  formcd  shutting  oflF  the  leakage  of  the 
cerebrospinal  fluid  and  the  child  recovered,  but  developed  hydrocephalu8  5 
inontlis  later.  These  are  rare  exceptions,  however,  the  vast  majority  of  cases 
living,  at  most,  but  a  few  days. 

In  the  other  f orms  of  spina  bifida  the  prognosis  depends  on  several  f actors : 

(1)  The  type  of  spina  bifida  present. 

(2)  The  condition  of  the  protrusion,  whether  covered  with  normal  skin 
or  ulcerated. 

(3)  Presence  or  absence  of  hydrocephalus. 

(4)  Amount  of  involvement  of  cord  and  nerve  roots. 

(5)  The  age  and  general  condition  of  the  child. 
(0)     Presence  of.  complications,  as  enteritis. 

If  tho  protrusion  be  but  small,  covered  with  normal  skin  and  there  be 

no  paralvsis  nor  incontinence  nor  hvdrocephalus,  the  prognosis  is  relatively 

fuvorable  even  with()ut  operation,  for  as  the  child  grows  older,  the  fluid  tends 

to  disappear  and  the  sac  to  shrink.     But  even  in  these  simple  cases  of  spina 

bifida,  freo  from  cord  involvement  in  infancv,  as  the  child  grows  older  and 

tlie  cord  asoends,  bctwcon  the  ninth  and  the  seventeenth  years,  motor  and 

soiis(>ry  diatiirbaiices  may   dcvclop.      This   late   involvement   of  the   cord  or 
49  B 
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nerve  roots  is  more  cominon  in  spina  bifida  occulta,  Brickner  reporting  2  aui 
Froelich  3  cases  of  thia  character,  but  it  has  also  been  seen  in  simple  menin- 
gocele. 

Myelomeningocele. — Myelomeningocele,  preaenting,  as  it  does  neariv  al- 
ways,  a  tliin  membranous  summit  of  the  sac  which  often  contains  areas  oi 
ulceration,  if  not  operated  upon,  will  sooner  or  later  rupture  with  conseqnent 
infection,  septic  meningitis  and  death  as  the  result.  Even  with  operati»ni 
the  prognosis  as  to  eomplete  recovery  of  function  is  less  favorable  in  thii 
condition  than  in  some  of  the  remaining  forms  of  spina  bifida,  both  on  account 
of  the  involvement  of  the  cord  or  nerve  roots  or  both,  which  firralj  adliere  to 
the  summit  and  sides  of  the  sac,  often  being  intimatelj  blended  witli  it,  au«i 
on  account  of  the  fairly  wide  gap  in  the  bony  canal.  But  even  so,  the  resuit? 
from  operations  in  myelomeningocele  are  vastly  superior  to  those  obtained  by 
non-interference.  Untreated,  there  is  no  recorded  čase  of  a  child  growing  up 
with  myelomeningocele,  and  verv  few  reach  the  age  of  5,  while  with  opera- 
tion  there  ha  ve  been  many  cases  of  cure  reported,  most  of  them  in  very  jouni: 
infants. 

Syringoinyelocele. — In   syringomyelocele,   which   is   fortunatelv    rare,    tbe 
Committee  of  the  London  Clinical   Society  having  found  onlv   2   authentic 
cases,  the  prognosis  for  recovery  of  function,  even  with  operation,  is  not  as 
good  as  in  the  remaining  forms  of  spina  bifida.     In  the  majority  of  cases  the 
wide  dilatation  and  tension  of  the  central  canal  have  so  thinned  the  cord,  esj^e 
cia]ly  its  posterior  half,  and  this  part  of  the  cord  is  so  spread  out  and  inti- 
mately  blended  with  the  sac  of  which  it  forms  the  inner  lining,  that  disscction 
of  the  nerve  fibers  is  we]l-nigh  impossible,  and  to  replace  the  ner\'e  fibera  \vith 
the  entire  sac  in  the  bony  canal  is  often  a  matter  of  great  difHcultv.     Stonov 
reports  syringomyelocele  in  a  child  of  5  months,  with  eomplete  paralvsis  oi 
the  legs,  the  protrusion  involving  the  lower  dorsal  and  upper  lumbar  resrioii^ 
At  operation  only  a  small  amount  of  nerve  tissue  was  found,  on  the  sides  of  the 
sac  wall.     Operation  effected  no  change  in  paralysis.     In  some  cases,  however, 
this  extreme  thinning  of  the  cord  elements  and  its  blending  with  the  sac  are 
not  present  to  such  a  marked  degree,  and  much  improvement  and  even  cure 
may  follow  the  operation.     Daviš  reports  a  čase  of  syringomyelocele  in  the 
lower  cervical  region,  size  of  a  half  lemon,  in  which  the  pressure  within  the 
central  canal  of  the  cord  had  forced  the  posterior  column  of  the  cord  out 
through  the  ligaments  between  the  seventh  cervical  and  first  dorsal  vertebra*, 
there  being  no  defect  in  the  bony  arches.     The  protruded  portion  of  cord 
was  attached  to  the  lower  margin  of  the  sac,  the  point  of  attachment  beiiur 
marked  by  a  dimple.     There  was  moderate  hvdrocephalus  and  no  paralvsis. 
Unfortunately,  at  the  operation  the  portion  of  cord  protruding  wa8  amputated. 
and  the  child  died.     Other^ise  the  operation  would  probably  have  beon  sue- 
cessful. 

Spinal  Meningocele. — In  spinal  meningocele,   if  untreated,  the  prognosi? 
is  nearly  as  bad  as  in  the  otlier  forms  of  spina  bifida,  as  it  almost  invariablv 
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increases  in  size,  ulcerates  and  rnptures,  followed  by  septic  meningitis,  al- 
though  here  and  there  cases  of  spontaneous  rupture  and  cure  are  reported. 
Knox  reports  a  child  of  2  weeks  with  a  meningocele  in  the  lumbosacral  region 
the  size  of  an  orange,  which  ruptiired,  and  was  f ollowed  by  inflammation  of  the 
sac  and  spontaneous  cure.  With  operation  the  prognosis  is  good,  as  the  opera- 
tion  is  relativelj  safe  and  simple,  and  even  thoiigh  the  closure  of  the  defect  is 
often  followed  by  hydrocephahis  this  usnally  subsides  after  a  tirne,  and  if  it 
does  not,  is  often  amenable  to  treatraent.  In  pure  meningocele,  of  course,  the 
cord  and  nerve  roots  are  not  involved,  bnt  if  there  has  been  any  disturbance  of 
fiinction  due  to  pressure  or  irritation  of  the  cord  at  the  point  of  defect,  this  is 
relieved  by  operation. 

An  ulcerated  condition  of  the  sac  may  be  present  at  birth  due  to  great 
pressure  from  within  or  to  the  blending  of  dura  and  skin,  or  the  sac  may  be  so 
large  and  the  tension  so  great  that  it  rnptures  at  birth,  this  occurrence  being 
soon  followed  by  the  death  of  the  infant.  Cases  of  this  sort,  however — that 
is,  nipture  during  delivery — immediately  operated  on,  have  recovered,  as  re- 
ported by  Thorndike,  Nicoll,  and  aiso  by  Sharpe.  White  reports  a  remark- 
able  čase  of  meningocele  in  a  woman  aged  27,  who  had  a  congenital  pro- 
trusion  over  the  sacnim  the  size  of  a  child^s  head,  which  had  never  given  any 
nerve  trouble.  The  sac  began  to  give  way,  and  at  operation  a  bony  defect  in 
the  sacrum  3  in.  long  was  found. 

Spina  Bifida  Ocoulta. — Spina  bifida  occulta  is,  as  far  as  life  is  concerned, 
the  least  serious  of  the  varieties  of  spina  bifida,  and  usually  gives  the  best 
prognosis  as  to  life,  whether  treated  or  untreated.  Representing,  as  it  does, 
that  form  of  spina  bifida  in  which,  in  fetal  life,  the  sac  either  ruptured,  thus 
relieving  the  pressure  from  within,  and  then  healed  with  a  scar  remaining  to 
mark  the  site  of  the  defect,  or  in  which  the  pressure  subsided  without  rup- 
ture, it  is  least  likely  of  ali  the  varieties  to  be  followed  by  hydrocephalus.  At 
times,  however,  the  involvement  of  cord  and  roots  in  fetal  life  has  been  so 
severe  that  the  child  at  birth  is  paraplegic  and  has  urinary  incontinence. 
The  prognosis  is  then  not  so  good  for  restoration  of  function  by  operation. 
In  those  cases  of  spina  bifida  occulta  in  which  the  symptom8  of  cord  involve- 
ment only  come  on  some  time  after  birth  (it  may  be  years),  and  in  which 
the  symptom8  are  due  to  pressure,  growth  of  lipoma,  dermoid  or  other  forms 
of  tumor  in  the  cleft,  pressing  down  upon  the  cord,  or  due  to  adhesions  of 
the  roots,  which  in  themselves  may  not  be  sufficient  to  give  rise  to  trouble, 
but  which,  with  the  ascent  of  the  cord,  drag  upon  the  nerve  roots,  operation 
gives  good  promise  of  relief.  If,  as  has  been  found,  the  cause  of  8ymptoms 
is  a  fibrous  band  of  connective  tissue  which  joins  the  skin  and  lower  end  of 
cord  and  represents  an  imperfect  separation  of  the  two  in  fetal  life,  operation 
will  often  yield  brilliant  results.  Jones  reports  a  čase  in  which  he  divided 
Buch  a  fibrous  band  which  bound  down  the  cauda  equina.  The  patient  had 
club-foot  and  areas  of  anesthesia  and  hypere8thesia,  together  with  incomplete 
control  of  vesic^l  and  rectal  sphinctcrs.     Six  months  later  the  patient  had 
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made  an  almost  complete  recovery.  A  čase  of  Brickner's,  in  which  at  opera- 
tion  the  meninges  were  found  adherent  to  a  lipoma  overljing  the  defect,  also 
8howed  marked  improvement. 

Anterior  Spina  Bifida. — In  anterior  spina  bifida,  which  is  very  rare,  Xie- 
berding  in  1904  being  able  to  collect  but  9  cases,  the  prognosis  is  bad,  as  ali 
the  cases  reported  to  the  present  tirne  which  have  been  operated  upon  died, 
with  the  exception  of  1  ease  reported  by  Grossmann,  and  that  an  atjpical 
one.  A  male  infant  of  10  months  had  a  8welling  the  size  of  a  hen's  egg  in 
the  right  gluteal  region,  which  had  increased  in  size  since  birth,  together  with 
disturbances  of  bladder  and  rectum.  Operation  disclosed  a  pedicle  running 
down  to  an  opening  on  the  anterior  surface  of  the  sacrum.  Examination  per 
rectum  8howed  a  defect  in  the  3  lower  sacral  vertebr®.     The  child  recovered, 

The  diagnosis  in  the  reported  cases  was  only  made  during  operation,  and 
nothing  much  could  be  done.  It  is  difficult  to  see  how  the  protrusion  could  be 
removed  and  the  cleft  so  closed  that  there  woiild  be  no  leakage  or  recurrence. 


TBEATMENT  OF  SPINA  BIFIDA 

Prior  to  the  days  of  asepsis,  the  attitude  of  snrgeons  generally  was  one 
of  helplessness  in  regard  to  spina  bifida,  with  here  and  there  a  rare  ease  re- 
ported of  operation  with  improvement  or  even  cure. 

KON-OPEBATIVE    TBEATMENT 

Injection  of  the  Sac. — In  the  early  '70's  there  sprang  into  favor  injection 
of  the  sac  with  irritating  fliiids  for  the  purpose  of  cansing  inflammatory  thick- 
ening  with  con8equent  shrinkage  of  the  sac.  In  1877  James  Morton  published 
an  account  of  cases  he  had  treated  by  injection  of  the  sac  with  a  fluid  composed 
of  iodin  gr.  x,  potassiiim  iodid  gr.  xxx,  glycerin  5  i*  If  the  first  injection 
was  not  successful,  he  repeated  it  at  intervals  of  7  to  12  days.  Although  he 
treated  only  the  most  favorable  cases,  the  success  he  attained  with  injection  led 
others  to  follow,  and  Morton's  fluid  became  widely  used.  In  1885  the  Com- 
mittee  on  Spina  Bifida  of  the  London  Clinical  Society  investigated  his  method, 
and  though  they  found  a  mortality  of  38  per  cent.  even  in  selected  cases,  vet 
they  recommended  it  as  the  best  method  of  treatment.  Nevertheless,  the  use 
of  Morton's  fluid  has  deservedlv  fallen  into  disfavor  because  the  method  is 
unsurgical,  in  that:  The  diagnosis  in  many  cases  cannot  positivelv  exclude 
the  presence  of  nerve  elements  in  the  sac;  the  injection  can  do  possible  good 
only  in  simple  meningoceles,  and  only  when  the  opening  into  the  spinal  caual 
is  occluded  or  very  small — the  danger  stili  remaining  that  some  of  the  fluid 
may  find  its  way  into  the  canal  and  set  up  inflammatary  changes,  possiblv 
meningitis;  finallv,  the  results  obtained  by  open  operation  are  superior,  as 
shown  by  Mayo  Robson,  Nicoll,  Bingham,  Lovett  and  a  host  of  others.     Tf 
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injections  are  madc  into  a  sac  containiiig  cord  or  nerve  roots,  even  if  sbrink- 
iiig  of  the  sac  follow8,  the  only  possible  result  is  further  compression  and 
atrophy  of  tlie  nerve  elements. 

Aspiration. — Aspiration  of  the  sac  or  aspiration  followed  by  pressure  pads, 
acupiincturc,  ligation  of  the  base  of  the  protrusion,  the  use  of  setons,  have  aH 
been  long  abandoned  as  useless.  They  failed  to  cure,  and  in  many  cases 
hastened  rupture  of  the  sac.  Eeineking  reports  a  meningocele  in  a  child  7 
week8  old  which  was  tapped  27  times  at  intervals  of  48  hours,  4  to  10  ounces 
being  drawn  off  at  each  tapping.  After  the  twenty-seventh  aspiration  menin- 
gitis developed  and  the  child  died.  This  shows  not  only  the  futi]ity  of  aspira- 
tion, bnt  also  demonstrates  the  great  secreting  power  of  the  choroid  plexus, 
althoiigh  it  has  been  8hown  that  in  excessive  secretion  the  fluid  largely  loses 
the  characteristics  of  cerebrospinal  fluid  and  resombles  that  of  an  ordinary 
seroiis  exudation. 

OPEBATIVE  TREATBIENT 

General  Considerations. — For  the  last  20  years,  open  operation  with  exci8ion 
of  the  sac  has  been  the  method  of  choice,  giving  better  results,  being  appli- 
cable  to  ali  forms  of  spina  bifida  and  much  leas  dangerous  than  the  injection 
of  irritating  fluids.  Nearly  ali  surgeons  are  agreed  as  to  the  propriety  of 
operating  in  these  cases,  the  points-  on  which  they  differ  being  the  age  at 
which  the  operations  should  be  performed  and  the  varieties  of  spina  bifida 
which  are  propor  for  operation  and  those  which  shoiild  be  left  alone.  Rose 
and  Carless  stili  assert  that  the  majority  of  spina  bifida  are  best  left  alone,  the 
protnision  being  merely  guarded  f rom  injury ;  if  signs  of  impending  rupture 
appear,  they  advise  the  use  of  acupuncture  or  the  injection  of  Morton^s  fluid. 
This  viow  seems  strange  coming  from  such  eniinent  authorities.  Most  sur- 
geons advise  operation,  but  until  the  last  few  years  have  8trictly  limited  the 
operation  to  the  simpler  forms  of  spina  bifida.  Thus  Mayo  Kobson  in  1895 
published  a  rcport  of  20  selected  cases  on  which  he  had  operated.  Ile  says 
that  a  plastic  operation  not  only  gives  better  results  than  injection,  but  is 
safer.  Ile  roported  a  death  on  the  table  from  shock  with  the  use  of  Morton's 
fluid.  Of  his  20  cases  which  were  carefully  selected,  ranging  in  age  from  6 
days  to  35  year8,  13  were  meningoceles,  5  myelomeningoceles  and  1  syringo- 
myelocele.    Ile  had  5  deaths. 

Where  the  cord  or  nerve  roots  were  found  tightly  adherent  to  or  blended 
with  the  sac  wall,  Robson  advised  trimming  away  the  portions  of  sac  wall 
not  carrying  nerve  elements  and  placing  the  remainder  in  the  spinal  canal, 
a  procedure  which  is  now  followed.  Ile  advises  operation  in  ali  cases  except 
where  there  is  a  large  fissure,  hydrocephalu8  or  paraplegia.  Bayer  in  1897 
reported  17  operations  with  9  deaths,  and  stated  that  59  per  cent.  of  ali  cases 
operated  upon  would  die,  and  that  operation  should  not  be  performed  when 
thero  is  hvdrocephalus,  paralvsis,  or  when  complications  are  expected  in  the 
sac.    Ho  considers  that  spina  bifida  is  analogous  to  inguinal  hernia  and  points 
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out  that  the  danger  of  meningitia  following  excision  is  no  greater  than  that 
of  peritonitis  following  operation  for  hernia.  He  also  put  forth  the  state- 
ment  that  operation  for  spina  bifida  is  safer  and  more  certain  of  success  than 
that  for  hernia^  an  opinion  with  which  I  cannot  agree. 

NicoU  wa8  the  first  to  iirge  operation  in  ali  cases.  In  1898  he  reported  a 
series  of  32  cases,  of  which  7  died  within  1  month  after  operation,  but  he  re- 
ported greater  success  than  had  been-  obtained  previouslj.  He  savs  that  a 
moderate  degree  of  hvdrocephalus  is  no  bar  to  success,  but  even  he  excluded 
from  operation  a  high  degree  of  hjdrocephalus  and  a  sloughing  sac.  In  no 
čase  did  he  find  it  necessarj  to  use  bone  flaps. 

James  Moore  in  1905  published  an  exhaustive  studjof  385  cases  of  ex- 
cision  which  he  had  collected  from  the  Surgeon-GeneraFs  Office  in  Washing- 
ton.  He  makes  the  following  statements:  "Prognosis  without  operation  is 
hopeless,  and  with  operation  results  are  not  very  good."  "In  those  operated 
upon  in  the  first  months  of  life  the  mortalitv  was  over  35  per  cent.  Opera- 
tions  after  5  years  had  a  mortalitj  of  4.7  per  cent."  He  therefore  advises 
waiting  until  the  child  is  several  years  old,  on  account  of  the  low  mortalitv 
following  operations  after  6  years.  But  as  over  90  per  cent.  die  in  the  first 
year  if  not  treated,  this  policy  would  not  save  many  lives.  Further  it  should 
be  taken  into  consideration  that  Moore's  deductions  were  made  from  cases 
reported  from  ali  over  the  world,  from  the  year  1813  to  1905  inclusive,  thus 
including  the  preaseptic  days. 

To  close  the  bony  def ect  some  surgeons  used  celluloid  plates ;  others  swung 
over  bone  flaps,  chiseled  from  the  crest  of  the  iliimi ;  others  transplanted  bone 
from  the  tibia  or  bent  down  the  spinous  processes  of  the  sound  vertebr®  above 
the  defect.  Bone  flaps  and  foreign  materials  are  no  longer  used.  They  added 
to  the  gravity  of  the  operation,  often  failed  to  live  in  the  new  position,  aome- 
times  were  a  menace  by  reason  of  added  compression,  and,  as  we  now  know, 
are  not  necessary,  as  the  fascia  and  muscles  of  the  back  afford  strong  and 
^    efficient  covering. 

Of  late  years,  realizinpf  the  hopelessness  of  the  condition  of  the  untreated,  surgeons 

have  come  to  believe  in  the  proprietj  of  operating  on  ali  cases,  irresx)ective  of  age  an«! 

the  condition  of  the  sac,  the  only  eontra-indication  to  operation  being  a  bony  defect  s*> 

I  great  that  it  could  not  possiblj  be  covered.     It  is  wiser  to  defer  operations  in  verr 

young  babies  unless  nipturo  of  the  sac  occurs  or  is  imminent.  The  mortalit^  is  hijrh, 
to  be  sure,  but  many  patients  have  been  saved  who  otherwi8e  would  have  succumbed  if 
left  untreated.    Many  surgeons  have  achieved  good  results. 

Lovett  reports  24  cases  of  excision  with  9  deaths,  a  mortality  of  37lv» 
per  cent.,  a  percentage  which  would  be  higher  had  the  cases  been  reported 
later.  He  sets  the  mortality  following  operation  at  25  per  cent.,  the  mor- 
tality  in  the  next  3  year3  at  25  per  cent.,  and  places  the  percentage  of  final 
cures  at  less  than  50  per  cent.  Taking  into  consideration  the  serious  nature 
of  the  condition,  and  contrasting  the  surgical  mortality  of  50  per  cent.  with 
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tlie  mortalitj  of  90  per  cent.  in  the  firat  year  alone  in  untreated  cases,  it  is 
readily  seen  that  the  need  of  surgical  intervention  is  imperative. 

With  a  constantly  improving  surgical  technic,  the  adoption  of  simpler  methods 
in  operating,  ahandonment  of  use  of  bone  flaps  or  of  foreign  material  to  close  the 
defect,  it  being  recognized  that  they  are  not  necessarj,  and  better  after-treatment,  this 
mortality  of  60  per  cent.  should  be  much  lowered. 

CanseB  of  Death. — Very  few  of  these  ehildren  die  at  the  tirne  of  operation. 
They  U8ually  withstand  the  operation  itself  remarkably  well,  and  shock  is  a 
negligible  factor  nnless  the  operation  is  unduly  prolonged.  Death  following 
operation  usually  ensues  from  some  one  of  the  following  causes: 

Meningitis,  due  to  infection. 

Bronchitis,  following  anesthesia  or  due  to  lowered  vitality. 

Enteritis,  which  many  have  prior  to  operation,  and  due  to  lowe7ed  vitality. 

The  continual  leakage  of  cerebrospinal  fluid. 

A  remote  cause  of  death  is  hydrocephalus,  with  convulsions. 

Essential  Points  in  Operative  Treatment. — The  following  points  are  of 
especial  importance  in  the  successful  operative  treatment  of  these  cases : 

The  strictest  asepsis. 

Maintenance  of  bodily  heat. 

Simplicity  and  reasonable  rapidity  of  operation. 

Tight  and  efficient  closure  of  sac,  muscles  and  fascia  to  prevent  leakage 
of  cerebrospinal  fluid. 

The  most  careful  after-treatment  to  prevent  contamination  of  wound  by 
urine  or  feces. 

As  so  much  depends  on  the  child^s  digestion,  especial  attention  should  be 
directed  to  this  prior  to  operation.  Children  that  are  at  the  breast  should 
not  l>e  changed  to  the  bottle  after  operation  if  it  is  possible  to  avoid  it. 

Preparation  of  Patient. — The  day  beforo  operation  anv  noticeable  growth 
of  hair  around  the  protrusion  should  be  removed  by  shaving,  the  sac  and  sur- 
rounding  area  should  be  scrubbed  with  soap  and  water  as  thoroughly  as  the 
condition  of  the  sac  will  permit,  and  a  soap  poultice  applied  (gauze  thoroughly 
moistened  with  tincture  of  grcen  soap).  When  the  child  is  placed  on  the 
operating  table,  it  should  be  well  surrounded  by  hot  water  bottles  and  the 
protrusion  and  surrounding  area  again  well  cleansed  by  soap  and  water,  fol- 
lowed  by  alcohol.  It  is  well  to  avoid  the  use  of  stronger  antiseptics  or  caus- 
tics,  such  as  carbolic  acid.  When  pure,  this  mav  devitalize  the  tissues  and 
when  used  in  a  dilute  form,  through  absorption,  has  given  rise  to  alarming 
svmptoms,  as  reported  by  Nicoll  and  others. 

Teohnio  of  Operation. — The  operative  field  having  been  cleansed,  a  straight 
line  of  incision,  from  the  upper  to  the  lower  pole  of  the  sac,  in  the  median 
line,  is  lightly  marked  with  the  knife.  Towels  wrung  out  in  bichlorid  solu- 
tion  are  then  so  placed  as  to  closelj  approximate  the  edges  of  the  incision 
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and  aecured  by  pinch  forceps  at  the  mcmbraiious-skin  jiinction.  The  incisioa 
ie  deepencd  and  the  sac  is  opened  at  a  point  that  appears  to  be  free  from 
nerve  elementa,  and  from  thia  point  the  sae  is  wid€l_v  opened.  Xrany  siir- 
geoos  prefer  to  make  olliptical  inciaions  at  the  membranous-skin  jnnctioti,  dia- 
secting  the  sac  free  down  to  the  margin  of  the  bony  cleft,  and  to  open  tlic  sac 
at  the  side.     This  dissection  is  often  very  difBcult  to  do  and  coneumes  mitch 
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tirne,  and  there  is  a  greater  losa  of  hlood  tlian  these  children  can  wel]  ntTurd. 
Also,  if  the  protnision  ia  eatirely  covcred  with  normal  skin,  elliptical  iiicisions 
remove  tissue  that  can  well  be  utilizcd  in  closiire. 

If  niuch  fliiid  escapea  whcn  the  sac  is  opened,  the  chi!d'8  head  ia  Io\vored, 
which  immediatelv  chccka  the  flow.  The  practice,  which  some  follow,  of 
packing  the  spinal  canal  with  gaiize  to  prevent  the  eacape  of  ccrcbrospinal 
fliiid,  is  a  dangeroiia  one.  It  may  caiisc  hemorrhage  witbin  tlic  cord  and 
irreparab]y  damage  it.     To  prevent  eacape  of  flnid,  Babcock  operates  wilh  tlie 
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child  auspeudcd  by  tlie  liips  over  a  blanket  tightly  strctched  between  the  up- 
right  leg-holders  of  tho  opcrating  table.  Esperience  has  abowii,  however,  that 
merelj  keeping  the  head  Iow  is  ali  that  is  neeesaarj  to  prevent  escape  of  fluid. 
Careful  search  ia  made  for  neire  elements  in  the  sac.  If  none  are  found, 
it  beiiig  a  meningocele,  the  aao  wall  (the  dura)   ia  stripped  free  at  tbe  cleft 
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roobs;  (3}  dura, 


inargin  and  clnsed  by  a  double  row  of  ehromic  catgut  siiturea,  and  the  exco8S 
BEC  wall  cut  away. 

If  the  cord  or  nerve  roots  are  foiiod  adherent  to  or  blcnded  with  the  aac 
wall,  a  myolomeningocele,  tbev  are  carefiil]y  disaected  £roe  and  returned  to 
the  epinal  canal.  If  thia  dissection  ia  at  ali  difflcult,  it  is  better,  as  Robson 
adviacs,  to  earefull.v  separate  the  aac  wall  from  the  overIying  tissues,  trira 
away  the  portiona  of  aac  not  carrying  nerve  elementa,  and  return  the  remainder 
to  tlio  apina!  canal.  As  the  attacbment  of  cord  or  roota  is  in  the  median  line, 
tbcre  may  be  enoiigh  of  the  aac  wa]l  (dura  or  thiekened  arachnoid)  on  eaeh 
aide  to  cover  over  the  cleft,  and  it  ia  drawn  together  by  a  double  superira- 
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posed  row  of  silk  siitiires  to  prevent  leakage.  Or  one  edge  is  drawn  under  the 
other  and  secured  by  mattresa  suturcs,  as  in  the  Mayo  operation  for  umbtlical 
hemia.  Often,  however,  the  dura  esteuds  only  to  the  margins  of  the  cleft, 
and  in  tbese  cases  the  canal  remains  open  uutil  the  overlying  tissuea  are 
brought  over.  The  same  procedure  is  carried  out  in  čase  the  protnision  ppo\'es 
to  be  a  eyringoinyeloccle,  the  sac,  which  is  the  distended  posterior  half  of  the 


cord  itself,  being  opened  aud  the  attcnuatcd  nerve  elementa  retumed  to  tho 
spinal  canaL 

Following  this,  a  wide  strip  of  tlie  \'ertebral  aponeurosia  with  some  mns- 
cular  tisaue  is  disseotpd  iip  on  eacli  side  of  the  cleft,  the  atrips  being  some- 
Tvhat  longcr  than  the  cleft.  Tbese  are  turned  over  to  the  median  line,  bnlked 
there  in  mass  and  accnred,  wilhout  tcnsion  if  possible,  by  2  row8  of  sutures: 
the  ends  are  also  autured.  The  membranoua  portion  of  the  outer  sac  wali  is 
cut  away,  as  much  as  possible  bcing  left  of  the  normal  skin.  To  close  the 
wouQd  without  tension  is  tbe  niain  point,  and  if  the  skin  flaps  are  8canty,  it 
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inay  be  necesaary  to  dissect  tbem  free  for  a  conaiderable  distance  from  the 
median  line.  Raw  aurfacc  is  autured  to  raw  surface  with  a  double  row  of 
chromic  catgut.  This  metfaod  Jeavea  an  iinsightlj'  pucker,  but  it  obviates 
leakago  and  infection  and  smootbcs  ovcr  as  bealing  takes  ptace.  The  skin  edgee 
are  cloeed  by  internipted  sutiires  of  liuc  silk  and  a  ligbt  drv  dresstng  is  applied 
and  beld  in  plače  by  broad  strips  of  adhesive  plaster.    Bulky  dressings  should 
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not  bo  used,  as  thev  are  difficiilt  to  rctain  in  position,  are  apt  to  slip,  do  not 
sbow  soiling  aa  readily  as  a  iight  dressing,  and  are,  tbcrefore,  Iikely  to  be 
diunged  less  fre(jiiently  tban  is  necessarv.  Covering  tbe  dreasing  with  rubber 
tissne  and  acaling  tho  cd^es  witlt  collodion,  or  sealiug  tbe  vound  with  gauze 
or  cotton  and  collodion,  is  not  to  be  recommended,  as  it  givea  a  false  aense  of 
scc»rity.  It  docs  not  iircvciit  soilinf;  of  dressing,  and  the  rctained  wound  fluids 
form  nn  cxcellcnt  fiiitiire  medium.  Carefiil,  frequcnt  changing  of  a  ligbt 
drcHsing  is  the  bost  incniis  of  preventing  wonnd  infection.  The  dresaing  sbould 
be  ebangcd  cach  dav,  or  oftener  if  cnntaniiiiated  by  urine  or  fecea,  the  wound 
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brushed  by  an  alcohol  aponge,   and  a   ligtit  drjing  powder  applicd,   euch  as 

ari  stol. 

After-treatment. — It  is  higlily  important  thnt  the  child  be  kept  constantIy  on  tte 
face  or  eide  and  clo8p]y  watcho<!  to  prcvcnt  soilinfi  of  tho  dri^seitifc-  Tho  wouii(i  shoiild 
receive  the  closeet  attentlon  until  union  tokea  plac-e.     Soiling  of  dresetag*  maj  mesn 


Fio.   7. — FiAP  FoaiiATioN 


(2)  diHseciioD  o(  flap  froo 


infection,  nnd  although  this  i 
the  woiiiid,  and  soinetimes  to  « 
girinfl:  rise  ta  meningitis. 


ifection  ean  u8iially  be  restricted  to  the  upper  la^ore  ■>' 
Bingle  stitch,  yet  it  has  been  kno\vn  to  penetrate  deei>rr. 


Some  of  the  skin  sutiires  are  removed  on  the  second  or  third  day,  and 
the  remainder  as  union  takes  plače. 

Spina  Biflda  Ocenita.— In  spina  bifida  ocenita  the  field  of  opcration  i- 
prepared  as  descrtbed  above.  An  incision,  8ome\vhat  S-shaped  to  allow  eo-"! 
expo8ure,  18  niade  over  the  eite  of  the  defect,  as  determiiied  by  the  X-rays  or 


„. vel.      Anv   a<n,|.ji..|,.   »r..iHi(l    lli.-    vari,,,,,    , i.     

rl,i-  -v.-  r<,.,K  fn-i-J.      A,  lil.-  »v,i,|,|,..i„    ii,  ,-|,ii,„    l,ir„|,.  ., 

l-,„„i  ,-,.ii.i.n,.M r  lra,-li,.ii.  ,-.,v,-  AmM  I«,  lal,.,|,  

i„,i,-li.  Imt   liuTcIv   I..   (m-    llic  ,„ll„..i,,|,-   „i„,u„l    ll„ | 

.l„,iil,l   1,1,  ,Ir»\vn   l,>si'llici-  ,.v,T  ll„-  1 i.  ir   il    ,■„11    I.,  ,|,,i„. 

(iTluTvvisi,  Irav,.  11,..  ilura  ,.],™  iiii,l  ,1,,-,.  il„.  «„„inl  ii-  ,|,.  ,-, 
al'u-rlivaliiini1   is  Ilir  -n ,  f„r  tli,'  ,,lli,a-  f,>,ni-  ,,!'  -i,i„.. 
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Tieatment  of  Complications. — Contractures  esisting  in  the  Iower  extremi- 
tiea  will  require  tenotomies ;  cliib-foot  may  require  corrective  operatioiu  or 
the  application  of  braces;  and  flaii  jointa  may  render  neceasarv  one   of  tht- 


FlO.  9. SUTURB 


o[  catEUt;   (2)   bIud  edie  suturea  o(  silk. 


varioua  fixation  operations.  These  conditions  may  be  remedied  at  a  later 
tirne,  and  corrective  meaaures  ahoiild  not  be  attempted  at  the  time  of  tbc 
nperation  on  the  protrusion. 

M_v  own  fleriea  of  casos.  opcrated  upon  in  conjiinetioii  with  Dr,  Williaii! 
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Sliarpe,  in  which  the  method  of  procedure  described  above  was  carried  out,  bow 
numbers  nine.  Upon  no  čase  have  we  refused  to  operate.  Naturally,  in  a  con- 
ditiou  of  abaolute  paraIysiB  of  the  lower  extremitie3  with  complete  loss  of 
sphincterio  control  and  emaciation,  it  wou1d  not  be  considered  juBtifiable  to 
operate.     Of  these  9  cases,  4  were  simple  nieningocelea  in  the  lumbar  region, 


Fio.  10. — iNcietoM  roR  Spina  Bipida  Occolta. 


2  of  whicb  were  associatcd  with  mild  hjdrocephahis.  Four  were  inyeIomenin- 
gocelea,  ali  situntcd  in  the  lumbar  region,  3  of  whicb  were  accompanied  by  mild 
hydrocephalu8.  One  wa8  a  spina  bifida  ocenita  witb  larpe  bonv  dofect  in  the 
sacnim,  with  partial  parapicgia  and  incontinence  of  urine  and  fecea.  There 
wna  no  enlargoment  of  the  bead. 

Of  these  !)  ouses  we  had  2  deaths  from  shock  8  hourB  after  operation.    Both 
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were  large  meniiigomjeloceles  in  the  lumbar  region,  witli  large  bon_y  iJefcct, 
wliieh  reqiiired  estensive  repair,  with  con8equeiit  losa  of  cerebrospinal  fluij 
cauBing  the  temperature  to  rise  to  lOG"  F,  within  3  hoiirs  after  operation. 

In  3  of  the  cascs  mi  Id  hydrocepha]ii8  developed  witbin  3  months  after  opera- 
tion. However,  in  none  of  these  did  the  enlargement  of  the  head  exceed  1'^ 
inches  in  circuraference.    In  2  of  these  caaes  the  lateral  ventricles  were  toppod 


twice  through  the  outer  margin  of  the  anterior  fontanel  within  a  month.  No 
further  increaae  in  the  size  of  the  head  has  since  occurred. 

In  2  of  the  caaea  of  spina  hifida  asaociated  with  mild  bydrocephalu8,  tbe 
repair  of  the  8pinal  defect  wa8  not  folIowed  by  any  further  enlargement  of  tlic 
head. 

The  remaining  5  cases  are  aH  improving,  e8pecially  aa  regards  the  nerve 
involvement  of  the  lower  extrcmity.  In  one  of  these  the  paralvsis  of  the  lep 
waa  almoBt  complete,  but  now  the  child  is  moving  its  legs  freely,  thou^  stili 
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unable  to  walk  7  months  after  the  operation.  In  the  cases  in  which  there  was 
sensorj  involvement,  it  has  been  interesting  to  note  the  qiiick  return  of  sensa- 
tion« 

SUMMART 

Spina  bifida  is  uncommon,  but  by  no  means  rare,  occurring  as  it  does  once 
in  800  births.  K  left  untreated,  practically  ali  of  these  children  woiild  die,  90 
per  cent.  in  the  first  year  alone.  The  only  rational  treatment  is  a  surgical  opei^a- 
tion,  The  praetice  of  operating  only  upon  carefully  selected  cases  should  be 
abandoned.  The  frequent  reports  of  good,  and  at  times  brilliant  results  that 
have  followed  operation  upon  apparently  hopeless  cases,  renders  the  surgeon^s 
duty  dear  in  this  regard.  The  only  contra-indication  to  operation  that  should 
be  considered  is  the  presence  of  a  defect  so  large  that  it  could  not  possibly  be 
covered,  which  is  a  condition  rarely  encountered.  The  operation  in  itself  is 
not  dangerous  to  life,  and  even  thoiigh  in  many  cases  there  is  no  improvement 
in  the  paralytic  syniptoms,  the  CKcision  of  the  sac  renders  the  life  of  the  child 
more  tolerable  and  removes  a  menace  to  its  existence.  Over  50  per  cent.  of 
these  children  will  recover  after  operation,  a  percentage  which  clearly  8hows  the 
neces8ity  of  surgical  intervention. 

Bigid  asepsis,  careful  technic  and  the  best  of  after-treatment,  both  of  a  sur- 
gical and  medical  nature,  are  necessary,  if  the  best  results  are  to  be  obtained. 
\Vith  a  better  knowledge  of  this  condition  and  a  con8tantly  improving  surgical     / 
technic,  better  results  can  be  expected  in  the  future  than  have  been  obtainable 
in  the  past. 
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CIIAPTER   XVI 

OPEBATIONS    UPON    THE    ABDOMINAL   WAIiL 

Aethub  Sevmoub  Vosbuboii 

SUBGIOAL  00NDITI0N8   OF   THE  ABDOMINAL  WALL 

ContiuionB  of  the  Abdominal  Wall. — The  contusions  caused  by  lesser  de- 
grees  of  blunt  violence  are  aecompanied  by  extrava8ations  of  blood  in  the  skin, 
in  the  subcutaneous  eellular  tissue,  or  in  the  muscle  sheaths.  The  extravasa- 
tions  of  blood  spread  along  the  lines  of  least  resistance  and,  controlled  by  grav- 
ity,  seek  the  inferior  and  posterior  portions  of  the  abdominal  wall.  The  blood, 
unless  it  undergoes  suppuration — ^when,  of  course,  evacuation  is  called  for — 
require8  no  treatment.  Extrava8ation8  occurring  in  the  properitoneal  layer  of 
the  abdominal  wall  are  apt  to  be  very  exten8ive  and  give  rise  to  considerable 
difficulty  in  differentiating  them  from  intra-abdominal  conditions. 

Knptnre  of  Abdominal  HnBclea. — Eupture  of  abdominal  muscles  results 
from  contusions  of  the  abdominal  wall  caused  by  greater  degrees  of  violence, 
and  is  apt  to  be  associated  with  more  serious  intra-abdominal  conditions,  such 
as  rupture  of  intestine  or  some  abdominal  organ.  In  this  čase  the  treatment 
would  concem  itself  with  the  intra-abdominal  condition  and  the  rupture  of  the 
wall  would  be  taken  čare  of  in  the  course  of  treatment  of  the  more  serious 
lesion.  Rupture  of  abdominal  muscles  may,  and  often  does,  occur  from  mus- 
cular  violence — as  in  lifting  heavy  loads — during  parturition,  coitus,  and  as 
a  result  of  the  convulsive  contractions  in  tetanus.  Rupture  may  occur  from 
very  moderate  degrees  of  muscular  effort  in  alcoholics,  in  typhoid,  and  in  cases 
whore  the  muscular  fibers  have  lost  their  tone  and  become  wasted  as  the  result 
of  8ystemic  disease. 

Suppuration  of  the  subcutaneous  injury  seldom  occurs  except  in  typhoid 
cases. 

Ilealing  usually  takes  plače  by  the  f  ormation  of  a  cicatrix  at  the  site  of  rup- 
ture. Recovery  in  the  cases  that  suppurate  takes  plače  after  the  evacuation  of 
the  pus  by  granulation  of  the  wound. 

The  more  serious  and  exten8ive  ruptures  may  result  in  hernia  and  require 
operative  interference  for  their  repair.    The  lesser  degrees  of  injury  are  hard 
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to  diagnose,  owing  to  the  8welling  that  accompanies  the  lesion.  Immediate 
repair  gives  the  best  results,  where  the  diagnosis  is  plain,  as  the  tom  muscle 
has  oot  had  time  to  undergo  shortening.  The  procedure  is  the  same  as  for  the 
general  sutiire  of  muscle. 

In  rupture  of  the  recti  čare  should  be  taken  to  repair  the  sheath  as  well  aa 
the  muscle  when  this,  too,  is  tom. 

Wound8  of  the  Abdominal  Wall.— NON-PENETBATING  WOUN08. — Non-pene- 
trating  wounds  (not  entering  the  peritoneal  cavity)  are  treated  as  are  similar 
wounds  in  other  parts  of  the  body. 

PENETRATING  WOUNDS. — Penetrating  wound8  result  from  stabs,  pištol  or 
gunshot  injuries,  or  falls  upon  some  sharp  object,  such  as  a  picket,  iron  bar,  or 
pitchfork.  Exten8ive  lacerated  woimd8  of  the  abdominal  wall  involving  the 
peritoneal  cavity  require  immediate  repair.  Their  treatment  is  conducted 
along  lines  of  general  surgical  principles,  and  there  is  little  chance  that  one  will 
err  in  the  proper  conduct  of  the  čase. 

On  the  other  hand,  one  too  often  sees  a  young  surgeon  regard  a  štab  woiind  as 
unimportant,  or  what  is  equally  bad,  probe  such  a  tract.  Little  information  can  be 
gained  by  this  that  cannot  be  gained  by  a  safer  and  more  scientific  treatment  of  the 
wound. 

In  short,  ali  penetrating  wound8  of  the  abdominal  wall  should  be  explored  under 
the  most  careful  aseptie  precautions,  whether  we  knom  the  wound  has  extended 
through  the  peritoneum,  or  only  suspect  that  it  has.  If  we  wait  for  symptoms  to  ieU 
U8  of  this  catastrophe  we  have  let  the  time  slip  by  in  which  we  could  have  remedied 
the  condition,  or  have  minimized  its  effects. 

Gunshot  and  štab  wounds  of  the  abdomen  are  best  handled  through  a  median 
incision,  as  the  work  within  the  abdomen  may  he  far  from  the  point  of  entrance. 
That  we  may  enter  the  peritoneal  cavity  in  some  cases  and  find  nothing  cannot 
be  weighed  against  the  surety  of  having  left  nothing  undone  in  these  cases.  It 
is  a  small  priče  to  pay  for  safety. 

Foreign  Bodies  in  the  Abdominal  Wall.  — Needles  may  lie  in  the  abdominal 
wall,  having  reached  there  from  without ;  or,  having  been  8wallowed,  they  mav 
have  penetrated  the  stomach  or  intestine  and  reached  the  wall  accordiug  to  their 
peculiar  habit.  Other  foreign  bodies  are  not  so  insidious  in  their  approach, 
and  their  presence  can  U8ually  be  inferred  from  the  history  or  the  presence  of 
an  extemal  wound.  Needles  seldom  give  rise  to  abscess  or  fistula.  The  inflani- 
mation  accompanying  the  presence  of  other  foreign  bodies  in  the  muscle  planeš 
or  subcutaneous  tissues  quickly  subsides  on  their  removal. 

Inflammation  of  the  Abdominal  Wall MILD  CELLULITIS  OR  LTMPHANGI- 

TIS. — Cellulitis  or  lymphangitis  of  the  abdominal  wall  arises  from  small  woundi 
or  from  the  presence  of  foreign  bodies,  the  infection  having  entered  through  the 
first,  or  having  been  carried  in  by  the  second,  thus  setting  up  inflammation« 
Where  this  occurs  in  the  skin  or  in  the  subcutaneous  tissue,  little  treatment  i.^ 
required  other  than  rest  in  bed  and  the  application  of  evaporating  lotions,  in 
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the  cases  of  Iymphangitis ;  and  the  letting  out  of  pus  bv  means  of  suitable  inr 
cisions  in  the  cases  of  eellulitis. 

DEEPSEATED   INFLAMMATION  OB   ABSCES8  OF   THE   ABDOMINAL   WALL. 

— Deep-seated  inflanamation  or  abscess  of  the  abdominal  wall  has  been  described 
as  a  condition  peculiar  to  itself,  occurring  in  the  recti  or  obliqiii,  in  the  pre- 
vesical  space,  or  in  other  portions  of  the  properitoneal  layer.  This  method  of 
cla88ifying  deep-seated  abdominal  inflammation  is  apt  to  canse  confusion  by 
giving  the  impression  that  the  inflammation  depends  npon  the  anatomieal 
structure,  and  not  upon  the  etiologj'.  The  stnicture  of  the  abdominal  wall,  ita 
division  into  layers,  and  its  snbdivision  in  to  compartments — as  in  the  sheaths 
of  the  recti — determine  for  a  time  the  limits  of  the  inflammation  and  its  boun- 
daries,  but  in  no  sense  change  the  character  of  the  disease.  The  inflammation 
may  be  primary  or  seoondary;  the  infecting  agent  may  reach  the  particiilar 
region  from  without,  through  the  blood  stream,  by  means  of  the  lymphatics,  or 
by  direct  extenBion  and  continuity.  The  character  and  behavior  of  the  in- 
flanamation depend  on  the  nature  of  the  infecting  agent.  The  contributing 
causes — such  as  a  blow  or  slight  strain  giving  rise  to  a  small  hemorrhage,  or 
the  slight  mnscular  effort  of  a  typhoid  patient  resulting  in  a  muscle  rupture — 
may  precede  the  development  of  the  inflammation  or  abscess  by  so  long  an  in- 
terval as  to  have  been  unnoticed  or  forgotten.  Often,  on  opening  an  abscess  in 
the  abdominal  wall  or  in  the  properitoneal  layer,  it  is  impossible  to  determine 
the  channels  through  which  the  infecting  agent  arrived.  With  our  present 
knowledge  of  inflammation,  it  seems  unreasonable  to  call  siich  a  lesion  idio- 
pathic.  On  the  extremities  one  often  sees  lymphangiti8  and  lymphadenitis  re- 
sulting from  some  small  cut  or  abrasion,  long  healed,  on  fingers  or  toes.  Tf  one 
looked  upon  ali  such  inflammations  as  idiopathic — failing  to  search  for  the  site 
of  infection  or  disregarding  some  such  small  cut  or  abrasion  because  it  had 
healed  week8  in  advance — there  would  be  many  called  idiopathic,  which  to-day 
are  known  to  be  otherwise. 

Within  the  abdomen  there  is  not  the  opportunity  to  observe  the  tell-tale 
course  of  a  lymphangitis,  leading  from  the  point  of  entrance  to  the  site  of 
abscess  or  inflammation.    Infection  through  the  blood  stream  is  doubly  obscure. 

Abscesses  of  the  abdominal  wall  resulting,  by  direct  extension  along  muscle 
planeš  or  through  well-recognized  lymphatic  channels,  from  disease  of  the  ap- 
pendix,  gall-bladder,  malignant  disease  of  stomach  or  intestine,  or  from  peri- 
renal  inflammation,  do  not  hold  their  cause  so  hidden. 

Inflammation  and  Abscess  in  the  Sheatii  of  the  Rectus. — Abscess  in 
the  sheath  of  the  rectus  has  for  its  cause  the  hematogenous  infection  of  the 
blood  clot  resulting  from  some  contusion  or  rupture  of  the  rectus  muscle.  As 
before  stated,  this  is  especially  apt  to  follow  typhoid.  The  pus  is  confined  in 
the  strong  fascial  envelope  of  the  rectus,  and  for  a  time  is  limited  to  this  space. 
If  the  abscess  Hes  below  the  umbilicua,  as  is  usually  the  čase,  it  is  prevented 
from  extending  upward  by  the  tendinous  inscriptions  of  the  muscle,  forward  by 
the  strong  anterior  aponeurosis,  downward  by  the  insertion  of  the  muscle  into 
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the  pubis,  ]aterally  by  the  union  of  anterior  and  posterior  lajers  of  the  rectu? 
sheath.  The  least  resistance  to  the  further  extension  of  the  abscess  is  offered 
by  the  posterior  sheath  of  the  rectus  below  the  semilunar  fold  of  Dotiglas- 
Here  the  reactionarj  thickening  of  the  peritoneum  usuallj  prevents  its  ex- 
tension  into  the  peritoneal  cavity.  Near  the  insertion  of  the  muscle  into  the 
pubis  it  can  find  its  way  into  the  sheath  of  the  opposite  side. 

Chving  often  to  its  slow  development  and  its  gradual  destruction  of  the 
miiscle  fibers,  snch  an  abscess  may  simulate  a  myositis,  whichy  in  faet^  is  the 
stage  preceding  the  f ormation  of  the  abscess. 

Treatment  should  be  directed  to  the  early  opening  and  wide  drainage  of  the 
abscess  or  inflamed  area,  with  the  view  of  terminating  the  disease  and  saviiig 
the  aponeurotic  lajers  from  destruction. 

Inflammation  and  Abscess  in  the  Pbopebitoneal  Layeb  of  the  Ab- 
DOMiNAL  Wall. — ^Inflamniatory  processes  occurring  in  this  layer  arise,  as  a 
rnle,  from  diseases  of  organs  wholly  or  in  part  extraperitoneal ;  from  tubercn- 
lous  or  suppurative  osteomyelitis  of  the  bones ;  from  inflammations  of  the  hlad- 
der,  prostate,  seminal  vesicles,  and  urethra;  and  from  diseases  in  the  broad 
ligaments.     Retroperitoneal   (or  properitoneal)    inflammation,  cellulitis,  and 
lymphangiti8  represent  conditions  and  stages  of  conditions  arising  from  in- 
fection  from  organs  bordering  upon  this  layer  or  draining  through  their  lyni- 
phatic  systems  into  this  layer.     Abscess  and  inflammation  in  this  Iayer  may 
thus  start  from  disease  of  the  retroperitoneally  placed  appendiXy  from  the 
kidney  or  gall-bladder,  and  from  malignant  disease  of  the  colon  or  stamach. 
Infection  reaching  the  properitoneal  layer  from  intra-abdominal  organs  does 
so  through  previously  formed  adhesions,  attaching  them  to  the  abdominal  wall« 
or  through  their  lymph  channels. 

Abscesses  in  the  subphrenic,  perirenal,  and  prevesical  space  (space  of  Bet- 
zius)  are  not  entities,  but  inflammations  occurring  in  certain  definite  regions 
of  the  properitoneal  layer. 

Treatment,  owing  to  the  difficulty  of  diagnosis,  is  apt  to  be  delayed,  but  it 
is  obvious  that  the  earliest  opening  and  drainage  of  these  spaces  should  be 
undertaken  to  terminate  the  profound  sepsis  from  which  these  patients  sufFer, 

Abscess  in  the  Lateeal  Abdominal  Muscles. — ^Abscesses  occurring  in 
the  lateral  abdominal  muscles  are,  as  a  rule,  secondary  to  disease  of  the  bones 
of  the  thorax  or  iliac  crest.  The  infecting  agent  is  most  often  the  tubercle 
bacillus. 

Inflammation  Due  to  Extravasation  of  TJrine. — ^Descriptions  of  ab- 
dominal inflammation  cannot  hope  to  approach  completeness  without  mention 
being  mado  of  the  type  seen  in  extravasation  of  urine,  where  the  rupture  in  the 
urethra  takes  plače  between  the  anterior  layer  of  the  triangular  ligament  and 
the  deeper  layer  of  the  superficial  fascia  (fascia  of  Colles).  The  extrava8ated 
fluid,  after  infiltrating  the  areolar  tissue  of  the  penis  and  scrotum,  must«  of 
necessity,  as  long  as  Colles'  fascia  remains  intact,  find  its  way  upon  the  abdo- 
men.    As  these  patients  are  recumbent  when  we  see  them,  the  fluid  makes  its 
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way  into  the  loins  as  well  as  water-logging  the  whole  lower  abdomen.  Treat- 
ment  consists  in  giving  exit  to  the  eztravasated  fluid  through  wide  incisions, 
as  well  as  cutting  off  the  souree  of  supply  by  means  of  an  external  urethrot- 

oiny. 

Hemia  and  oongenital  def eots  of  the  abdominal  whll,  such  as  exstrophy  of 
the  bladder,  are  treated  of  in  another  part  of  this  work. 

Oastrio  and  intestinal  fistnls  result  from  ulcer  or  malignant  disease  or  are 
the  result  of  some  operative  procedure.  Their  treatment  is  considered  in  an- 
other chapter  under  their  appropriate  headings. 

Tnberonlons  and  8yphilitio  mjotitis  of  the  abdominal  wall  differs  in  no 
way  from  the  same  disease  in  other  parts  of  the  body. 

Actinomjooiis  of  the  Abdominal  Wall. — Actinomycosis  of  the  abdominal 
wall  may  be  primary,  but  is  usually  8econdary  to  this  disease  in  the  intestinal 
canal.  As  the  fungus  is  probably  taken  into  the  body  with  food,  the  site  of 
infection  in  the  majority  of  eases  is  in  the  mouth  and  neighboring  passages. 
James  Israel  first  established  the  identity  of  the  disease  in  man  and  animals. 
Israel,  and  later  Hodenpyl,  deseribed  the  disease  occurring  in  the  respiratory 
8y8tem.  In  its  involvement  of  the  alimentary  canal  the  stomach  and  small  in- 
testine  seem  to  be  less  susceptible  Ihan  the  large  intestine  to  the  invasion  of  the 
disease.  Exten8ion  to  the  abdominal  wall  takes  plače  by  ulceration  through 
the  intestine,  the  formation  of  a  granulomatous  tumor,  further  ulceration  of 
the  mass  accompanied  by  great  proliferation  of  cells  in  the  connective  tissue 
planeš,  finally  involvement  of  the  skin  with  the  formation,  often,  of  a  fistulous 
tract  communicating  with  the  bowel.  Infection  of  the  tract  occurs  from  the 
bowel,  giving  rise  to  abscesses  in  the  course  of  the  tract  and  in  the  various  levels 
to  which  the  disease  bas  extended  in  the  connective-tissue  planeš. 

This  is  the  usual  mode  of  extension,  but  where  there  are  marked  ulceration 
and  abscess  formation  it  is  plain  that  metastases  mav  occur  through  the  blood 
stream  to  aH  parts  of  the  bodv.  In  its  progress  through  the  tissue  planeš  the 
disease  seems  to  spare  the  muscles,  extending  along  intermuscular  spaces,  and 
into  the  subcutaneous  tissue.  Such  was  the  čase  in  a  patient  on  whom  I  and 
my  house  surgeon  operated  a  number  of  times.  The  disease  originated  from 
some  focus  in  the  pelvis,  just  where  could  not  be  determined.  It  fonned  what 
felt  like  a  solid  tumor  in  the  connective  tissue  about  the  bladder,  but  did  not 
invade  this  organ.  It  extended  through  to  the  subcutaneous  tissue  of  the  lower 
abdomen,  the  perineum,  and  the  upper  portions  of  the  thighs.  In  the  several 
operations  instituted  for  the  relief  of  this  condition  the  muscles  were  involved 
only  at  the  sites  of  perforation  of  the  layers,  and  on  wide  dissection  of  the 
subcutaneous  tissue  and  intermuscular  spaces  the  muscles  themselves  were 
found  to  be  f ree  from  the  disease. 

Treatment  consists  in  excision  of  the  fistulous  tracts,  where  possible,  and 
wide  removal  of  ali  granulating  areas.  Unfortimately,  owing  to  its  nature,  the 
souree  of  the  disease  cannot  often  be  reached,  and  our  m^asures  for  its  relief 
^re  then  only  palliative, 
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EchinoooccuB  Cy8t8. — Echinococcus  cjsts  are  not  often  found  in  the  ab- 
dominal  wall.  The  echinococci  (the  larvse  of  the  ta?nia  echinčcoccus  of  the 
dog)  finding  their  way  iuto  the  intestinal  canal  through  contamination  of  food 
and  there  losing  their  shell  or  outcr  covering,  the  8ix-hooked  embryo8  pass 
through  the  wall  of  the  bowel,  enter  the  portal  circulation — lesa  often  the 
8ystemic — and  undergo  developinent  into  primary  cyst8  and  later  secondary  or 
daughter  cy8ts.  This  process  repeats  itself ,  and  from  the  parent  and  daughter 
cy8t8  outgrowths  arise  from  the  lining  membrane  into  bodies  known  as  scolices, 
which  are  in  fact  the  heads  of  new  worm8.  Each  8colex,  when  transferred  to 
the  intestine  of  a  dog,  can  develop  into  an  adult  worm  and  repeat  the  cyele  of 
its  life  hi8tory. 

As  the  largest  proportion  of  embryo8  are  carried  by  the  portal  circulation 
to  the  liver,  that  is  the  most  f requent  site  of  the  cysts  in  the  body.  No  region 
of  the  body,  through  the  medium  of  the  systemic  circulation,  can  be  said  to  be 
free  from  their  invasion. 

CHANGE8  IN  THE  CYSTS. — Inflanmiatory  reaction  in  the  tissues  surround- 
ing  the  cyst  may  wall  it  oflF  and  render  it  harmless,  though  the  echinococcus 
may  remain  alive  for  years.  Death  of  the  parasite  means  the  conversion  of  the 
cyst  into  a  putty-like  mass,  often  partially  calcified.  Rupture  of  the  cy8t,  if 
not  extemal,  means  further  transference  of  the  disease.  Suppuration  of  the 
cyst  is  the  most  serious  complication. 

TREATMENT. — Treatment  is  purely  surgical.  Excision  should  be  practiced 
whenever  feasible.  Suppurating  cyst8  should  be  treated  as  abscesses.  See 
Surgical  Operations  on  the  Liver. 

Tnmors  of  the  Abdominal  Wall. — Tumors  of  the  abdominal  wall  are  as 
various  as  the  tissues  from  which  they  spring.  Sebaceous  cyst8,  papillomata, 
and  cutaneous  moles,  owing  to  the  pos8ibility  of  malignant  transformations, 
had  best  be  treated  by  excision.  Lipomata,  discrete  and  diffuse,  may  occur  in 
any  of  the  fatty  laycrs.  Those  near  the  median  line  above  the  umbilicus  are 
discussed  in  another  chapter  under  the  title  of  Epigastric  Hemia.  The  larger 
lipomata  may  require  excision. 

FIBROMA. — Fibromata  of  the  hard  and  soft  variety  occur  in  the  abdominal 
wall.  They  show  no  peculiarities  not  possessed  by  fibromata  in  other  parts  of 
the  body.  The  harder  varieties  spring  from  the  aponeuroses  and  the  tendinous 
inscriptions ;  the  softer  forms  begin  in  the  subcutaneous  tissues  and  in  the 
fibrous  sheaths  of  vessels  and  nerves.  The  grcater  frequency  of  these  tumors  in 
women,  particularly  during  the  child-bearing  period,  points  rather  to  a  trau- 
matic  origin  than  to  any  constitutional  peculiarity.  The  term  desmoid  is 
descriptive  of  the  arrangement  of  their  constituent  elements.  As  this  differs 
in  no  way  from  the  microscopical  appearance  of  fibromata  in  other  parts  of  the 
bodv,  the  reservation  of  this  term  to  abdominal  fibromata  seems  unwarranted. 

Treatment  consists  in  earlv  rcmoval,  before  the  growths  have  attained  large 
proportions  and  caused  absorption  through  pressure  of  the  surrounding  struc- 
tures.    Rcmoval  of  large  fibromata  often  cntails  the  sacrifice  of  tissues  adherent 
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to  thera,  necessarv  to  the  integrity  of  the  abdominal  wal].  Hence  earlv  reinoval 
of  theae  tumore  before  this  stagc  haa  been  reached  ia  indicated, 

CAHCINOMA. — Cancer  of  the  abdominal  wal]  is  iisuallv  aii  estension  from 
Borae  intra-abdominal  organ,  often  aasociated  with  fistula,  if  the  organ  ia 
honow. 

Treatment  ean  only  be  palliativc. 

8ABC0MA. — Sarcomata,  as  a  result  of  malignant  transfonnations  of  pre- 
viouaIy  benign  tiimora,  are  treated  as  thoee  occurring  e]8ewhere  in  the  body. 
Prognosia  is  bad, 

UELAN08ABC0MA. — Melanosarcoma  occurriDg  in  the  akih  ia  a  part  of  a 
general  aarcomatosis,  and.there  ia  no  treatment  that  is  of  any  avail. 

Affections  in  tlie  Begion  of  the  Umbilicu. — The  variety  of  conditions  call- 
ing  for  aurgical  interference  arising  from  faultj'  closure  of  the  vitello-inteatinal 
duct  and  malformationa  of  the  iirachus,  dne  to  the  peraistence  of  that  fetal 

r::^:^^^^    "^  JJJ  Jj 

Fio.  1. — Vabioob  Typi»  or  thb  Pbhbutikce  or  Vitii.u>-i»tbstinal  Dcct. 

remnant,  are  too  numeroua  for  a  dctailed  description  of  the  surgical  procedure 
required  in  each  instance. 

The  accompanying  dtagrams  will  indicate  the  conditiona  requiring  inter- 
fereuce,  and  the  description  of  the  procedure  in  each  iudividual  caao  will  not 
be  nece8sary. 

The  perii.itence  of  the  vitello-inteslinal  duct,  either  in  the  form  of  a  fistula, 
diverticnhim,  or  cy8t,  is  beet  treated  by  opening  the  abdomen  and  deating  witli 
it  aa  one  dcala  with  the  vartous  kinds  of  fecal  fistulie. 

The  urac/ial  malformalions  dependent  upon  the  one-time  comnjunication  of 
the  allantois  with  the  urinary  bladder,  iu  their  graver  and  more  troublesomo 
forma,  are  best  treated  by  open  operation. 

The  diseases  of  the  umbilicus  occurring  af  birth,  auch  as  simple  infiamma- 
tion,  arteritia,  phlebitis,  and  the  vanous  complicationa  attcndant  on  the  healing 
of  the  cord,  are  best  treated  by  the  ezpectnnt  method,  as  surgical  interference 
— other  than  the  uae  of  proper  dresaings — ia  not  indicated. 

The  tumors  in  this  region,  inflammatory,  epithelial,  and  thoae  arising  from 
tho  connective  tissue,  are  treated  as  elsewhere  in  the  body. 
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nroisiONS  in  the  abdomdtal  wall 

ZHCIBI0H8  F0&  APFENDIOITIB 

The  practice  of  aurgeons  has  greatlv  changed  in  the  past  15  years  as  to  the 
incision  best  auited  to  thU  disease.  The  change  has  come  about  graduallr, 
largely  owiiig  to  a  better  understanding  of  intra-abdominal  conditions  and  the 
necesaitj,  or  lack  of  necessitj,  for  drainage.  It  wa9  fonnerij  the  rule  to  draiii 
ali  Bcute  conditions  of  the  appendix.  The  obHque  incision  over  the  appendii 
wa8  the  one  oftenest  used,  and  wide  packing  of  the  wound  wa8  emploved. 
Suppnration  invariably  reaulted,  owing  to  the  introduction  of  gauze  into  the 


Fio.  2.— McBnBNXT's  Ihciudn,  Fimt  O 


wound.  The  sinuses  persisted  for  3  or  4  week8  and  often  longer.  Hefding 
took  plače  by  granulation,  and  as  a  result  of  divislon  of  motor  nervea  a  hernia 
waa  a  cominon  result. 

In  the  eariy  '90'b  McBumey  described  the  muscle-splitting  operation,  wliicli 
is  known  as  the  "llcBumey  Method."  It  i&  of  interesi  to  note  that  McBumev 
nsed  thia  only  in  interval  cases  and  laid  stress  on  the  point  that  it  should  not  bo 
emp]oyed  in  acute  cases.  At  present  it  is  used  by  most  siirgeona  in  acute  čase«, 
and  some  other  incision  is  used  where  aiiy  exploration  is  contemplated  or  the 
diagnosis  is  at  aH  doubtful. 

The  HeBnmey  Hethod. — The  incision  wa3  devised  to  avoid  division  of 
muscie  and  aponeurosis  and  of  motor  nerves,  the  tendinous  fibers  and  niuscular 
bundles  being  separated  like  the  parting  of  the  twigs  in  a  broom,  and  the  motor 
nerves  being  avoided  by  carefnl  separation  of  the  fibers  of  the  internat  oblique 
and  transversalie.    The  advantages  of  the  method  are  obvious. 
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TRANSVERSAUS  M 


Fio.  3. — McBubnbt'b  iNcieioH,  Secons  Stbt. 


TBCHNic. — Beginning  at  a  point  1  in.  above  the  line  drawn  from  the  an- 
terior  auperior  spinoua  procesa  of  the  ilium  to  the  umbilicus,  make  an  inciaion 
through  the  ekin  and  Bubcutaneoua  tisBues  ob]iquelj  downward,  crosaing  this 
line  IVz  inchea  intemal  to  the  spinous  process,  corresponding  as  accuratel^ 
as  possible  with  the  directioo  of 
the  fibers  of  the  ertemal  obIique 
muscle  and  aponenrosis.  Sep- 
arate  the  fibers  of  the  external 
oblique  muscle  and  aponeurosia 
in  a  line  with,  and  to  the  same 
extcnt  88,  the  skin  inciaion.  Ee- 
tract  the  eztemal  oblique  mus- 
cle and  the  interna!  oblique  vili 
be  seen,  with  its  fibers  ninning 
nearly  at  right  anglee  to  the  sii- 
perfieial  niuscle.  With  blunt- 
pointed  scissors  op  the  handle  of 
a  scalpel,  separate  the  fibers  of 
the  intemal  obUque  and  transversalie  muscles  in  the  direction  of  their  fibers, 
for  here  the  fibers  of  the  transversalis  wi]l  be  found  paralleling  those  of  the 
intemal  oblique.  The  last  dorsal  and  the  illohypoga9tric  nerves  vili  lie  on 
eitber  side  of  this  separation  and  conunon1y  win  not  appear  in  the  wound. 
Blunt  retraction  will  disclose  an 
area  of  transversalis  fascia,  which 
can  be  increased  by  further  sep- 
arating  the  muscles  by  traction 
EXToauo,M:UHg|l^^^^  ^^^  with  the  fingera.     Thia,  together 

with  the  peritoneum,  ia  picked  up 

^^.?.?.'•™?^.'!3S^^H^mS!^H\  peritoneum  ANO    with  toothed  forceps  and  carefullv 

This  inciaion  wil\  be  found 
particularly  ueefiil  in  acute  casea 
wbere  the  diagnoats  is  certain  and 
where  ve  must  get  in  qiiickly  and 
out  quickly  with  the  minimum 
amount  of  damage,  and  where  the 
work  witbin  the  abdomen  is  done 
bv  the  sense  of  touch.  Temporary  drainage  through  this  inciaion  will  not 
work  harm.  Prolongod  drainage  is  apt  to  hold  the  muscles  in  their  retracted 
positions  and  ttiiis  produce  a  weak  area  favorable  te  the  development  of  a  hemia. 

COKTBA-INDICATIONS^Inaamucli  bb  the  McBurnej  inciBion  does  not  lend 
itself  to  esploration  of  the  abdomen,  it  ia  to  be  avoided  in  fat  men  and  women,  and 
in  other  casee  where,  for  any  reason,  it  is  thought  tbat  the  work  wi]l  have  to  be  con- 
ducted  deep  within  the  cavity  or  an  extended  exploratiou  majr  be  necessaij. 


Fio.  4. — McBDRicir'B  Incibion,  Thibd  Stif. 


768  OPERATIONS    UPOK    THE    ABDOMINAL    WALL 

EXTBN8I0N  OF  THE  INCI8I0N  (WEIR) — If,  hovever,  it  ib  found  that  an 
error  haB  been  made  in  selecting  the  HcBume?  incision  in  a  giTen  čase,  tbis  incision 
necd  not  be  abandoned.  Weir  has  shown  ub  a  way  out  of  the  difficulty  by  ext«ndiiiE 
the  line  of  separation  in  the  internal  oblique  and  tranaveraalis  musclcB  into  the  rectuf^ 
sheath,  dividing  first  the  aiiterior  layer  of  the  reeluB  sheath,  retracting  that  muBcle.  anj 
then  dividing  the  posterior  lajer  after  preliminary  ligation  of  the  deep  epieastrii- 
vesBels.  Tbis  extension  of  the  incision  wi)l  give  a  greatlj  wider  Tiew  of  the  risht  kiwer 
quadrant. 

Sight  Bectni  Iiici8ioii.~This  incision  is  used  by  inany  surgeona  for  ap- 
proach  to  the  appeiidix  where  &  view  of  the  region  about  the  appendix  is  de- 
sired.  It  is  vahiable  in  fat  men,  and  also  in  woinen  where  there  is  doubt  as  ta 
the  correctneas  of  the  diagnosis. 

TECHNIC. — An  incision  is  made  through  the  skin  and  subcutaneons  th- 
sues,  along  the  onter  border  of  the  rectus,  beginning  an  inch  above  tlie  line  fmm 


the  anterior  superior  spine  to  the  umbilicus  and  extending  downward  parallel 
to  the  curving  border  of  the  reetus  for  3  or  more  iuches.  Split  the  anterior 
slicath  of  the  rectns  for  tho  same  distance,  free  and  retract  the  muscle  bellv 
inward,  being  careful  not  to  tear  tlie  iiervea  entering  it  p09teriorly.  Incise  the 
posterior  sheath  togetlier  with  the  peritoneum.    If  čare  is  taken  to  preserve  the 
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nerve  8upply  of  the  rectus,  no  more  disabilitjr  foUotvs  this  incision  than  the 
muscle-splitting  one  of  McBumey.  The  nerves  are  easilj  recognized,  and  by 
working  through  the  upper  or  lower  limits  of  the  incision,  as  the  čase  reguires, 
they  can  thus  be  preserved  from  injury. 

Instead  of  retracting  the  rectus,  its  fibers  may  be  separated  with  the  closed 
scissors,  the  same  čare  being  exercised  in  preserving  the  nerve  8upply.  The  first 
of  these  methods  is  known  by  a  number  of  nanies(Kaninierer,  Battle,  Jaboulay). 

Horizontal  or  Daviš  Incision. — This  is  simply  the  Weir  extension  of  the 
McBurney  incision  with  a  horizontal  skin  cut.  The  aponeurosis  of  the  extemal 
oblique  is  divided  in  the  same  direction  as  the  skin.  As  union  of  aponeurosis  is 
equally  good  whether  separated  or  divided,  it  possesses  the  same  advantages 
as  the  Weir  extension  method.  The  middle  of  the  incision  is  placed  at  the  outer 
border  of  the  rectus  on  a  level  with  the  anterior  superior  spine  of  the  ilium. 

Other  Inoisions. — Numerous  other  incisions  are  advocated  for  this  condi- 
tion,  but  they  have  no  special  advantages  and  lack  many  of  the  good  points  of 
those  described.  ^Vhere  an  appendix  abscess  has  pointed,  having  become  ad- 
herent  to  the  anterior  or  lateral  abdominal  wall,  incise  over  the  abscess.  If 
the  appendix  is  not  prompt]y  found,  prolonged  search  for  it  is  not  advisable. 
The  old  oblique  incisions  are  seldom  used.  High  right  rectus  incisions  are 
sometimes  called  for  (in  children  e8pecially)  where  the  cecum  has  not  reached 
the  right  iliac  f  ossa* 

IN0I8I0K8  FOB  EXPOSUBE   OF  aALL-BLADDEB  AND  DUOTS 

The  straight  vertical  incision  through  the  middle  or  outer  third  of  the  right 
rectus  is  the  one  oftenest  used  in  operations  on  the  biliarv  passages.  This  in- 
cision will  suffice  for  the  majority  of  operations  on  the  gall-bladder  and  often 
will  be  ample  for  work  on  the  common  duct.  Individual  cases,  owing  to  ex- 
tensive  adhesions,  obesity,  or  any  condition  preventing  proper  development  of 
the  field,  will  require  enlargement  of  the  wound.  This  can  be  done  in  a  variety 
of  way8,  as  will  be  described  later. 

Vertioal  Incision  for  Oall-bladder  and  Dncts. — Make  a  vertical  incision  over 
the  right  rectus  along  a  line  corresponding  to  the  junction  of  the  outer  third 
with  the  inner  two-third8  of  the  muscle  bellv,  beginning  1  in.  below  the  freo 
border  of  the  ribs.  Incise  the  anterior  ]ayer  of  rectus  sheath,  and  separate  the 
muscle  fibers  with  tlie  handle  of  a  scalpel,  sparing  the  nerves  by  gentle  retrac- 
tion  when  this  is  possible.  Incise  the  posterior  laver  of  rectus  sheath  together 
with  the  pcritoneum.  In  the  very  muscular  this  will  often  be  found  to  consist 
of  a  part  of  the  muscle  bclly  of  the  traiisversalis.  This  incision  will  be  found  to 
lie  a  little  to  the  left  of  the  gall-bladder.  Too  long  an  incision  will  divide  the 
motor  nerves  and  give  rise  to  trouble  in  keeping  the  intestines  out  of  the  field 
of  operation.  Tf  more  room  is  required,  the  anterior  sheath  of  the  rectus  can 
be  divided  at  the  upper  and  inner  angle  of  the  wound  and  the  muscle  belly- 
retracted  inward. 
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A.  W.  Hayo  Sobloii'l  bioUton. — Make  8  vertical  incieioo  over  the  middie 
of  the  right  rectue.  Separate  the  fibers  of  the  muscle  by  blunt  disaection.  Di- 
vide  the  postemr  sheath  together  witb  the 
peritoueum.  When  it  is  neceasarj-  to  ex- 
plore  the  common,  hepatic,  or  the  deepcr 
portions  of  the  cy8tic  duct,  continae  the 
incision  upward  and  inward  in  the  angle 
betweeii  the  riha.  This  incision  expos« 
the  upper  Burface  of  the  liver.  By  tractiou 
on  the  liver  and  gall-bladder  the  organ  is 
,  drawn  downward  and  forward  frora  hc- 
neath  the  riba,  tbns  bringing  the  gall-blad- 
der, cjatic  and  common  diicta  quite  cli>sc 
to  the  Burface.  It  will  now  be  foiind  tliat. 
insteed  of  the  gall-bladder  and  cjstic  dii<!t 
making  a  conaiderable  angle  with  the  com- 
mon diict,  an  almoBt  strai^t  passage  is 
found  from  the  fundiis  of  the  gall-bladder 
to  the  entrance  of  the  bile-duct  into  the 
duodenum,  and  if  adheeions  have  been 
Fio,  6,— A.  w.  Mayo  Robsoi«'8  incmioi«.  thoroughij  separflted,  the  aurgeon  haa  im- 
mediatelv  under  hiB  eve  the  whole  length 
of  the  ducts  with  the  head  of  the  pancreae  and  duodenum  (Robson,  6.) 
Kooher"!  ObIiqiie  Inouion  — Make  an  inciaion  parallel  to  the  free  border  of 


Fio.  7. — Kocbir'b  Obudite  Inciuon. 


the  riba  and  about  2  in.  diatant.    This  incision  divides  the  mneclea  of  the  aV 
dominal  wall  obliquely  and  gives  wide  exposure  of  the  region.    Repair  of  die 
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woiind  requirefl  very  careful  suturing,  and 
if  drainage  is  emp)oyed,  is  very  liable  to 
be  folloved  by  hemia.  As  the  intercostal 
nervea  run  upward  and  inverd  in  tbis 
region,  they  can  be  avoided,  but  the  crosa 
divieion  of  muecle  is  apt  to  work  barm  un- 
leas  very  careful  repair  and  non-draiuage 
of  the  vound  ara  practiced.  Ab  drainage 
is  necessary  in  tbe  greater  number  of  these 
operationa,  tbe  inciaion  baa  not  acbieved 
popuIarity  in  tbis  countrr.  Posterior 
drainage  tbrougb  tbe  rigbt  loin  (aa  prao- 
ticed  by  Rutberford  Morison)  doea  away 
witb  tbis  objection  to  tbe  incision. 

Bevan*!  Inoision. — Bevan  ušes  tbe  ver- 
tical  incision  for  ali  operations  requiring 
little  roora,  bnt  wbere  it  ia  &ece8Bary  to  ob- 
tain  more,  prolongs  the  straigbt  incision 
iipward  and  inward  (aa  does  Kobson), 
and  downward  and  oiitward,  as  sbown  in  Figure  8.    To  tbe  majority  of  oper- 

ators  tbe  lower  eKtension  bas  proved  of 

little  help. 

In  ali  operations  on  tbe  bi1iary  paBsages 
a  better  eitposure  can  be  obtained  hy  the  use 
of  a  eand  bag  or  Lilientbal's  bridke  placed 
under  the  lower  portion  of  the  thorax. 


— Bevan'b  Incision. 


Pfannenitiel  Inoiiion. — Pfannenstiers 
for  approach  to  tbe  structiires  and 
organa  in  tbe  lower  abdomen  is  made  bj 
means  of  a  8ligbtly  curred  cut  (concavity 
upward),  carried  througb  the  skin  and  an- 
terior  sbeatb  of  rectus.  The  incision  lies 
in  the  region  coranionly  occupied  by  the 
pubic  bair,  and  followa  tbe  curve  of  the 
crest  of  tbe  pubis  and  the  sagging  margins 
of  Ponpart'8  Hgament  on  either  side.  The 
proximal  flap  of  skin,  superficial  fascia, 

and  rectus  sbeatb  being  reflected  upward,  tbe  recti  are  esposed.    The  recti  are 

drawu  to  either  side  and  tbe  peritoneum  divided. 


F^o.   0. — Incibionb. 
2   and   7.   median 
paramedian 
iacisioD ;    6,     Kamini 
PfaanenBtiera   jnoiaio 
tioD  of  iDcuion  tor  ur 
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The  advantages  of  this  incision  are:  the  muscles  are  separated  and  not 
divided ;  no  nerves  are  severed ;  the  resulting  scar  is  strong ;  and  it  has  cosmetic 
value,  inasmnch  as  the  scar  is  hidden. 

The  approach  to  the  npper  and  lower  abdomen  for  operations  on  the  liver, 
stomach,  pancreas,  and  spleen,  and  for  strnctnres  in  the  pelvis,  is  best  accom- 
plished  by  incisions  through  the  recti.  Unusnal  conditions  call  for  unusual 
incisions,  and  the  description  of  incisions  used  in  particular  instances  forms  no 
part  of  a  work  on  the  general  snbject  of  incisions. 

Particular  incisions  or  methods  for  such  operations  as  gastrostomy,  colos- 
tomy,  and  the  incisions  for  kidney  and  ureter  are  considered  in  the  chaptera 
dealing  with  the  operations  on  these  viscera  and  organs. 
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General  Considerations. — The  abdominal  surgeon  has  2  objects  to  accom- 
plish :  first,  the  proper  exposure  of  the  field  or  region  demanding  surgical  in- 
terference,  that  the  work  niay  be  done  thoroughly  and  expeditiou8ly ;  second, 
the  preservation  of  the  abdominal  wall  from  sub8equent  hemia.  That  these 
must  be  accompHshed  with  the  minimum  degree  of  injury  to  the  parietes  is 
axiomatic.  The  proper  exposure  of  the  field  of  operation,  the  speed  in  doing 
this,  the  careful  accomplishment  of  the  essential  part  of  the  operation,  the 
proper  closure  of  the  abdominal  wound,  aH  make  toward  a  successful  result. 
The  too  small  wound,  the  poorlj  developed  field,  the  stumbling  technic,  the  flnioal 
attention  to  the  non-essential,  mark  the  poor  surgeon  and  add  immeasurablj  to  tiie 
length  and  dangers  of  the  operation. 

The  advance  of  aseptic  surgery,  while  rendering  safer  ali  abdominal  oper- 
ations, has  at  the  same  time  led  many  untrained  and  ^^casional  operators"  to 
attempt  an  incursion  into  the  field  of  surgery  for  which,  by  education  and 
previous  training,  they  are  in  no  way  fitted.  The  most  careful  examination  may 
only  allow  the  surgeon  to  make  a  tentative  diagiiosis,  and  he  must  be  equipped 
to  undertake  and  carry  through  some  of  the  most  difficult  and  technically  com- 
plex  operations  in  abdominal  surgery.  He  must  be  thoroughly  grounded  in  the 
anatomy  of  the  abdomen,  not  only  as  seen  in  the  dissecting  room,  but  also  as 
seen  in  the  field  of  an  operation.  His  sense  of  touch  must  be  well  developed 
that  he  may  recognize  things  not  seen  and  know  the  feel  of  things  pathological 
as  well  as  anatomical. 

The  young  surgeon,  betrayed  by  the  cleamess  and  the  apparent  ease  of  the  stepa 
of  an  operation  as  8hown  by  the  too  perfect  plates  of  some  operative  surgery,  may  find 
himself  in  the  midst  of  the  greatest  efFort  of  his  life ;  and  fortunate  is  he  if  he  has 
been  well  grounded  in  one  of  the  fundamentals  of  a  good  surgeon,  a  thorough  knowl- 
edge  of  anatomy. 

Balance,  a  rare  quality,  is  an  added  asset.  The  surgeon  possessed  of  this  attribute 
will  be  better  able  to  settle  the  many  problems  requiring  quiek  decision  that  confront 
the  abdominal  operator. 
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The  abdomen  is  opened  for  iujuries  and  diseases  of  its  contained  organs 
and  viscera,  for  anomalies  of  development,  for  displacements  due  to  injury  or 
disease,  and  for  conditions  formerlj  thought  to  belong  exclusively  to  the  domain 
of  medicine.  So  greatly  has  the  field  of  abdominal  surgery  enlarged,  not  only 
becaiise  of  the  wider  scope  of  the  8urgeon's  own  endeavors,  but  because  of  the 
inclusion  of  this  latter  class,  that  many  patients  not  mortallv  ill  resort  to 
surgical  treatment.  These,  not  driven  by  pain  or  fear  of  a  grave  disease,  seek 
help  for  relief  of  conditions  which,  if  8urgery  is  to  be  of  avail,  must  be  cured 
\vithout  a  constant  reminder  of  the  means  emploved  to  the  end.  The  man  or 
\voman  saved  from  an  intestinal  obstruction  or  a  spreading  peritonitis  counts  as 
little  the  resulting  scars  and  painful  cicatrices.  Even  a  ventral  hernia  would 
be  thought  a  small  priče  to  pay  for  escape  from  impending  death.  This  tol- 
erance of  surgical  work  does  not  obtain  among  those  not  seriously  ill.  To  them 
the  surgeon  must  bring  a  skill  and  a  refinement  of  his  art  that  will  enable  him 
to  invadc  the  abdomen  without  leaving  in  his  wake  a  train  of  suffering.  How 
this  may  be  done  comes  under  the  head  of  general  abdominal  technic  and  the 
study  of  abdominal  incisions. 

GEKEBAI«  ABDOMINAI.  TECHNIO 

Freparation  of  the  Patient. — In  addition  to  the  diagnosis  of  the  local  con- 
dition  and  a  careful  estimate  of  the  benefits  to  be  derived  from  the  operation, 
a  thorough  phy8ical  examination  of  the  entire  body  should  be  made,  the  func- 
tion  of  the  kidnevs  carefully  estimated,  and  ali  laboratory  and  pathological 
findings  rccorded.  A  compensated  heart  lesion  should  not  stand  as  a  contra- 
indication,  provided  the  indications  for  operation  outweigh  the  risk,  as  such 
patients  bear  an  anesthetic  well.  Under  the  same  conditions  a  recognized  renal 
lesion  should  warn  one  that  the  anesthesia  should  be  of  the  briefest  and  lightest 
compatible  with  the  accomplishment  of  the  object. 

The  bowels  should  be  emptied  by  a  cathartic  given  the  night  before  opera- 
tion, followed  by  enemata  in  the  moming.  Prolonged  attention  to  the  bowels 
is  not  advisable  and  is  apt  to  give  rise  to  postoperative  complications. 

The  diet,  too,  is  best  not  interfered  with,  except  in  cases  of  diabetes, 

obesity,  and  nutritional  disorders,  in  which,  of  course,  special  feeding  is  of  the 

utmost  importance.     Solid  food  is  withheld  during  the  12  hours  previous  to 

operation.     Small  amounts  of  fluid  may  be  given  during. this  time.    Long  pre- 

liminary  preparation  and  special  dieting  are,  in  the  ordinary  čase,  next  to  use- 

leaa,  as  it  centers  the  mind  on  the  operation  and  thus  defeats  its  purpose.    An- 

ticipatorv  droad  is  enough  to  disturb  normal  digestion,  and  anything  that  pro- 

loncrs  and  intensifies  it  is  to  be  avoided.     This,  however,  does  not  mean  that 

evervtliintr  should  not  be  done  to  get  the  patient  in  the  best  possible  condition 

providod  suffioient  time  is  available.    In  emergency  cases  where  the  preliminary 

preparation  is  completed  within  an  hour  one  often  sees  less  postoperative  dis- 

turbanco  than  in  cases  that  hnvc  undergone  a  longer  preparation.    The  majoritv 
61 B 
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of  thcse  patients  look  to  the  operation  as  a  means  of  relief,  and  there  is  little 
fiinctional  distiirbance  other  tlian  that  caused  by  the  disease. 

The  routine  administration  of  morphin  and  atropin  shortlj  before  oj>era- 
tion  has  a  markedly  beneficial  effect  in  controlling  nervousnesa  and  materiallv 
diminishing  bronchial  secretion.  It  increases  the  effect  and  diminishes  the 
amount  of  the  anesthetic  required. 

It  is  of  extrenie  importance  that  ali  preparation  should  be  carried  on  quietly 
and  withoiit  lmrry,  and  that  the  demeanor  of  those  about  the  patient  should  be 
interested  but  not  anxioii8.  The  conduct  of  the  surgeon  and  his  assistants  goe- 
a  long  way  toward  allaying  fears  and  inspiring  confidence  in  the  successful 
oiitcome  of  the  operation.  Too  often  the  ner\'oii8  or  irritable  surgeon  impaits 
some  of  his  lack  of  eqiiilibrium  to  a  yonng  and  inexperienced  niirse  or  doctor, 
and  the  result  is  not  happy.  Preparedness  on  the  part  of  the  surgeon  and  of  his 
assistants  will  obviate  niuch  of  this,  but  the  hurrying  and  fault-finding  surgeon 
will  never  be  well  served. 

PREPARATION  OF  THE  FIELD  OF  OPERATION. — The  details  of  steriliza- 
tion  of  instruments,  dressings,  gown3,  and  operating-room  fumiture,  and  the 
preparation  of  suture  material  are  treated  el8ewhere  in  this  book.  The  two 
methods  most  in  vogue  in  preparing  the  field  will  here  be  contrasted. 

The  older  method  of  preparation  with  vigorous  senibbing  of  the  abdomen, 
the  green  soap  poultice  or  wet  antiseptic  dressing  left  on  ovemight,  followed 
by  more  scrubbing  just  before  operation,  is  happily  a  thing  of  the  past.  The 
operators  who  stili  prefer  this  method  have  modified  it  by  eliminating  the  wet 
poultice  or  antiseptic  dressing  (left  on  over  night)  from  the  preparation.  A 
dry  sterile  dressing  is  substituted  and  left  on  till  the  final  washing  with  greesi 
soap,  alcohol  and  ether,  and  sterile  salt  solution. 

In  the  majority  of  clinics  the  dry  preparation  with  iodin  is  most  in  use. 
This  method,  known  as  Grossich^s,  has  many  advantages.  It  is  eapeciallv 
adapted  to  emergency  cases.  Grossich  ]ays  special  stress  on  not  using  anv 
watery  solutions  before  the  application  of  the  tincture  of  iodin.  If  this  is  ob- 
served,  the  epithelial  cells  will  be  dry,  and  deep  penetration  of  the  iodiu  will 
take  plače.  There  is  no  issue  as  to  the  sterilization  by  either  method.  The  ad- 
vantages of  the  iodin  preparation  over  the  older  method  lie  in  its  universal 
applicabilitv  for  fresh  incisions,  for  open  wound8,  for  infected  wounds,  for 
speed,  and,  lastly,  for  cheapness. 

According  to  this  method,  the  patient  lies  on  a  dry  table,  not  subjecte*! 
to  the  chilHng  eflFects  of  evaporating  lotions,  the  bodily  heat  being  thn^ 
moro  easilv  maintained.  The  main  objection  urged  against  this  method  is 
the  fear  of  a  chomieal  poritonitis,  increasing  the  danger  of  postoperati\v 
adhesions.  Xow  that  we  are  aware  of  such  a  possibilitv,  it  may  be  avoido*! 
bv  protecting  tho  peritoncum  from  contact  with  the  iodin  by  means  of  pads 
clipped  to  tlie  sides  of  the  ineision,  or  bv  elipping  the  wound  edges  to  sterile 
towels. 

CLOTHING  OF  THE  PATIENT  FOR  TUR  OPERATING  ROOM. — ThlS  should  be 
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carefullj  considered.  Closed  1^  drawer8  of  canton  flannel,  warmed  blankets 
over  chest  and  legs,  and  the  pneiimonia  jacket  for  old  people  are  among  the 
nece88aiy  parts  of  the  outfit.  Appliances  for  warming  the  table  are  very  useful 
in  long  operations,  but  must  be  watclied  with  the  utmost  care  for  fear  of  bum- 
ing  the  patient.  As  a  nile  they  are  not  nece8sary  if  dne  care  is  exercised  in 
other  ways  for  the  protection  of  the  patient.  Too  much  stress  cannot  be  laid 
on  not  alloTving  the  patient  to  lie  during  a  long  operation  in  a  pool  of  water. 
This  will  not  occur  with  the  iodin  preparation,  or  if  one  is  careful  in  the  use 
of  irrigating  iliiids  during  the  operation. 

The  Operating  Boom. — This  is  discussed  fully  in  another  part  of  this  work. 
Suffice  it  to  8ay  that,  given  a  good  northem  light,  the  keynote  should  be  sim- 
plicity.  In  the  inatter  of  furnishings,  a  siiitable  table  provided  with  head  and 
foot  elevations  and  kidney  ridge,  2  movable  tables,  1  for  instruments  and  1  for 
dressings,  and  2  stands  for  hand  douches,  are  ali  that  are  essential.  Sterilizers 
for  instruments,  dressings,  basins,  and  pitchers  and  the  etherizing  rooms  should 
ali  be  outside  the  operating  room. 

When  operating  in  the  patient's  home,  the  same  simplicity  should  mark 
the  preparations.  The  room  should  have  as  good  a  light  as  can  be  secured,  with 
the  curtains  removed  from  the  windows  and  the  latter  draped  with  cheese-cloth 
or  soaped.  Other  cleaning  is  unnecessarv,  provided  the  operator  and  his  as- 
sistants  keep  con8tantly  in  mind  the  asepsis  of  the  surgical  field.  In  other 
word8,  one  may  operate  with  perfect  8afcty  in  a  bam  or  shed,  provided  the 
aseptic  integrity  of  the  surgical  field  is  preserved.  This  rulo  holds  good  when 
the  region  near  the  proposed  incision  cannot  be  rendered  storile.  I  have  oper- 
ated  on  an  acute  appendix  in  a  patient  suffering  from  ervsipelas,  where  the 
line  of  redness  on  that  side  came  to  Poupart's  ligament,  and  secured  primary 
union  in  the  operative  wound. 

In  field  hospitals  in  war  tirne  the  greatest  problem  is  dust,  for  where  great 
bodies  of  men  have  fought  the  atmosphere  is  apt  to  be  laden  with  it.  If  the 
emergeiicy  is  not  too  great,  it  is  better  to  delay  operating  until  freedom  from 
dust  can  be  secured. 

Assistants. — One  assistant  besides  the  anesthetist  is  sufficient  in  the  ma- 
jority  of  abdominal  operations.  There  should  be  one  "storile"  nurse  for  in- 
Btrunients  and  dressings,  and  one  "non-sterile"  nurse  for  work  about  the 
operating  room  not  bringing  her  in  contact  with  the  field  of  operation.  A 
well-trained  orderly  for  the  heavy  work,  such  as  lifting  patients  on  and  off  the 
operating  table  and  cleaning  up  bctween  operations,  is  of  great  assistance.  A 
eecond  surgical  assistant  is  at  times  necessarv,  but  it  is  better  to  learn  to  work 
\vith  as  few  as  poasible  coming  in  contact  with  the  woimd. 

Fosition  of  the  Operator. — A  right-handed  operator  should  be  on  the  right 
of  the  patient,  a  left-handed  operator  on  the  left.  In  pelvic  work  it  will  often 
be  convenient  to  change  one^s  position  from  one  side  to  the  other  so  as  to  bring 
the  palmar  surface  of  the  fingers  to  bear  on  the  organ  or  structure  being  han- 
dled.    Operators  of  short  stature  require  a  low,  broad  foot-stand  to  raise  them 


776 


OPERATIONS    UPON    THE    ABDOMINAL    WALL 


to  an  easj  posltion,  especially  for  work  on  a  patient  in  tlie  Trendelenbur« 
postu  re. 

Poaition  of  the  Patient. — For  ordinary  abdominal  operationa  the  dorsal 
poaition  is  the  best  with  which  to  start,  and  in  thia  position  ali  exploration  of 
the  abdomen  ehould  be  done 

If  the  operation  is  a  pelvic  one,  the  patient  la  put  in  the  Trcndelenburi: 
posture  after  the  abdomen  has  been  opened  and  ali  exploration  completed.     On 
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terminating  the  operation,  the  patient  is  lowered  to  the  dorsal  posture  for  the 
closure  of  the  abdomen. 

Similarly,  when  the  work  is  in  the  upper  abdomen,  gall-bladder,  or  stom- 
acli,  the  iiicision  shoiild  be  made  whi]e  the  patient  is  in  the  dorsal  poaition.  lic 
shoiild  later  be  elevated,  if  necessarv,  by  means  of  the  kidnev  bridge  to  give 
the  exposnre  reqnired ;  and  again  lowered  to  allow  for  closure  of  the  vround 
nnder  conditions  of  lesa  atrain. 


ABDOMINAL   SECTIOX;    LAPAEOTOMT;    CELIOTOMT     T77 


Eenal  and  ureter  operations  in  general  fequire  the  prone  or  semiprone  po- 
sitiou,  with  the  kidney  bridge  or  Edebohls'  cushion  to  give  the  necessary  promi- 
iience  to  the  loin. 

Closure  of  the  abdomen,  in  conditions  of  marked  distention,  is  sometimes 
f  acilitated  by  raising  the  head  of  the  operating  table  and  thus  obtaining  greater 
relaxation. 

The  Incision. — In  considering  how  best  to  approach  some  organ  or  region 
with  the  least  possible  amount  of  damage  one  will  be  repaid  by  a  contemplative 
review  of  the  abdomen  as  to  its  boundaries,  musculatnre,  and  the  distribution 
of  the  motor  nerves  to  its  walls.  Thns  we  may  visnalize  the  abdominal  cavity 
as  an  oval  in  its  coronal  and  sagittal  planeš  and  as  reniform  in  cross  section, 
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bounded  above  by  the  diaphragm  arehing  under  the  wide  springing  ribs,  below 
hv  the  levator  ani  dipping  into  the  pelvis,  its  walls  partly  bony,  mostly  mnscu- 
lar,  giving  content  to  its  organs  and  viscera.  The  4  pairs  of  muscles  through 
which  we  must  go  in  the  grcat  majority  of  abdominal  operations  are  the  recti, 
the  transversali,  and  the  obliqui.  Briefly,  the  3  pairs  of  lateral  abdominal 
nnisclcs  arise  posteriorly  from  the  adjacent  ribs,  the  lumbar  aponeurosis,  and 
iliac  crcst,  and  are  insertcd  anteriorly  by  means  of  their  aponeurotic  expansions 
in  the  median  line,  forming  the  Unca  alba;  having  first  split  in  their  upper 
threc-fourths  to  form  the  sheath  of  the  recti,  in  their  lower  foiirths  ali  3  ex- 
paiusions  pass  in  front  of  the  recti.  The  lower  dorsal  and  2  upper  lumbar 
nerves  are  distributod  to  this  muscular  wall  in  serial  order,  a  pair  of  nerves  dis- 
tributing  filaments  to  each  somatic  laycr,  Iving  first  between  the  transversali 
and  the  internal  obliqui,  finally  ending  in  the  recti,  having  pierced  their  pos- 
terior  sheaths. 

This  bcing  the  material  upon  which  we  must  work,  we  have  the  choice  of 
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several  methods  in  gaining  acces8'to  an  organ  or  region  of  the  abdomen:  In- 
cision  through  fascia,  muscle  splitting,  muscle  retracting,  muscle  splitting  and 
retracting,  and,  lastlj,  muscle  division. 

Incisions  through  fascia,  i.  e.  tho  median  line,  while  avoiding  nerve  division, 
are  apt,  owing  to  the  tendency  of  connective  tissue  to  stretch,  to  give  us  weaker 
scars.  Most  surgeons  go  to  cither  side  of  the  median  line  and  split  the  recti  or 
retract  them,  thus  obtaining  a  stronger  union. 

In  muscle-splitting  operations,  as  practiced  in  the  McBumey  operation  for 
appendicitis  or  for  left-sided  colostomy,  čare  should  be  exercised  not  to  tear  or 
divide  any  motor  nerve  that  may  be  running  near  or  acrosa  the  split.  The 
same  may  be  said  in  muscle-retracting  operations  as,  at  the  outer  border  of  the 
rectus  below  the  level  of  the  umbilicus  (the  Kammerer  incision),  it  is  possible, 
if  čare  is  taken,  to  avoid  the  nerves  entering  the  rectus  by  means  of  gentle 
retraction  or  by  working  through  the  upper  or  lower  portions  of  the  incision, 
as  the  čase  may  require. 

The  disabling  effects  of  muscle  division,  necessary  in  many  operations, 
may  be  minimized  by  careful  suturing  of  the  retracted  ends.  Division  of  a 
muscle  through  its  belly,  provided  its  nerve  supply  is  not  disturbed,  is  not  so 
disabling  as  one  would  at  first  suppose.  The  recti  are  interrupted  by  tendinous 
inscriptions,  and  the  portions  of  the  muscle  between  these  inscriptions  have  aji 
independent  nerve  supplv;  it  is  thus  possible  to  divide  these  muscles  trans- 
versely  near  a  tendinous  inscription  and,  after  suturing,  get  little  or  no  loss  of 
function.  \Vc  know  that  these  inscriptions  do  not  ali  extend  through  the  cntire 
thickness  of  the  muscle,  but  that  portion  of  the  muscle  subtending  any  one  in- 
scription is  apt  to  have  a  double  nerve  supply,  as  the  parts  above  and  below  the 
inscription  have  an  independent  supply. 

Postoperative  hemia,  as  well  as  primary  hemia,  has  as  a  contributing  cause 
the  out-pouting  of  the  peritoneum  from  the  generally  smooth  contour  of  the 
interior  of  the  abdominal  cavity.  The  intestines,  under  conditions  of  strain, 
find  these  recntrant  angles  or  pouches,  and  if  the  pouch  is  not  well  supported 
at  its  back  a  hernia  is  bound  to  occur. 

These  reontrant  angles  €>r  pouches  may  come  to  be  formed  in  a  number  of 
ways.  There  are  those  which  are  normally  in  the  lower  abdomen,  formed  by 
the  peritoneum  bcing  thrown  into  folds  by  the  urachus,  the  obliterated  hvpo- 
gastric,  and  the  doep  epigastric  arteries ;  another,  where  the  peritoneum  dips  be- 
neath  Poupart's  ligament,  tending  to  enter  the  femoral  sheath.  The  occurrence 
of  hernia  through  the  lateral  inguinal  fossa  leading  to  the  pre-formed  processus 
vaginalis  is  too  common  to  require  mention.  The  pouch  on  either  side  of  the 
urachus  is  too  wel]  protected  bv  the  insertion  of  the  recti  to  allow  hemial  pro- 
trusion.  The  mesial  inguinal  fosaa  and  the  femoral  fossa  are  often  the  sites  of 
hernia.  ITernia>  into  the  inferior  duodenal  fossa,  intersigraoid  fossa,  and 
through  the  diaphragm  are  ali  examples  of  how  a  poueh  of  peritoneum,  unless 
stronfflv  protected  from  further  protrusion,  acts  as  a  causative  factor  in  the 
production  of  hernia. 
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This  outpouring  of  the  peritoneum  occurs,  following  operations  on  the 
abdominal  wall,  from  faulty  closiire  of  the  peritoneum;  from  paraljsis  of  a 
muscle,  its  motor  nerve  having  been  cut ;  from  suppuration  in  the  wound,  with 
destniction  of  muscle  and  faseia  which  should  have  acted  as  a  barrier;  and 
from  too  long-continued  drainage  allowing  the  fast  proliferating  endothelium 
to  extend  itself  along  the  tract  of  the  drain.  In  muscle-retracting  operations, 
where  it  has  been  necessarj  to  use  a  drain,  the  retracted  muscles  are  apt  to 
become  adherent  one  to  the  other  in  their  displaced  positions,  thus  leaving  a 
weak  area  along  the  line  of  separation. 

LENGTH  OF  INCISION. — For  exploratory  incisions,  whether  made  under 
local  or  general  anesthesia,  a  length  of  2  or  3  in.  will  be  found  ample  to  give 
Information  by  sight  and  touch.  The  exploratory  incision  should  be  so  placed 
that,  on  finding  that  the  operator  may  proceed,  it  may  be  utilized  by  simple  ex- 
tension  for  the  operative  procedure. 

Many  uncomplicated  operations  may  be  performed  without  introducing  the 
hand  into  the  abdomen.    For  such  a  small  incision  is  ali  that  is  required. 

In  operations  for  the  removal  of  large  tumors,  or  where  the  operative  work 
18  carried  on  at  a  great  depth,  longer  incisions  are  necessary.  Where  one  is 
hampered  by  a  small  incision,  or  is  needlessly  prolonging  an  operation  by  trying 
to  work  through  too  small  a  wound,  it  is  good  judgment  to  promptly  enlarge  the 
wound.  Too  many  surgeons  think  they  have  done  fuU  justice  to  their  patients 
if  they  have  followed  strictly  the  steps  of  an  operation  and  done  their  work 
through  a  small  incision;  forgetting,  or  at  least  losing  sight  of,  the  fact  that 
they  have  added  immea8urably  to  the  shock  of  the  operation  by  rough  handling 
of  the  intestines  necessitated  by  the  small  incision,  and  increased  its  dangers 
by  prolonged  anesthesia. 

For  injuries,  gunshot  and  štab  wounds  of  the  abdomen,  the  paramedian  in- 
cision, either  above  or  below  the  umbilicus,  will  be  foimd  oftener  to  fulfiU  the 
requirements.  In  these  injuries  there  is  little  likelihood  that  the  work  within 
the  abdomen  will  be  carried  on  in  the  noighborhood  of  the  superficial  trauma. 

For  reentering  the  abdomen  about  a  hernial  protnision,  near  an  old  cicatrix, 
or  where  one  fears  the  intcstine  may  be  adherent,  it  is  best  to  circumscribe  the 
old  scar  or,  having  reached  the  peritoneum,  to  pick  it  up  and  try  it  here  and 
there  until  one  is  satisfied  that  he  has  found  a  spot  where  it  is  safe  to  enter. 
Tf  it  is  found  that  further  work  must  be  done  in  another  part  of  the  abdomen, 
the  original  incision  should  be  abandoned  and  a  second  one  made.  It  is  poor 
8urgery  to  attcmpt  to  do  work  at  a  distance  from  the  seat  of  trouble;  or  to 
extend  the  original  wound  to  reach  the  new  field  by  dividing  motor  nerves,  the 
inevi table  result  being  paralytic  hemia. 

Trcatmcnt  of  the  Open  Wound. — As  soon  as  the  abdomen  has  been  opened, 
hot,  moist  gauze  pads  should  be  clipped  to  the  sides  of  the  incision  in  order  that 
coils  of  intestine  or  eviscerated  organs  may  be  received  on  a  surface  that  will 
cause  the  least  degree  of  trauma  and  prevent  loss  of  heat.  If  coils  of  intestine 
liave  to  be  kept  outside  the  abdomen  for  any  length  of  time,  they  should  be 


780    OPERATIONS  UPON  THE  ABDOMINAL  WALL 

received  in  hot  towel8,  and  these  renewed  from  tirne  to  tirna  The  operative 
field  having  been  developed  and  the  operation  being  a  clean  one,  no  walliii£r  off 
of  the  field  with  gauze  packing  is  necessarj.  The  gauze  pads^  even  wheu  moisL 
are  liable  to  tranmatize  the  delicate  peritoneal  cells,  or  by  getting  in  one's  wav 
to  narrow  the  field  and  lengthen  the  operation. 

^Vhen  soiling  of  the  field  is  likely  or  to  be  feared,  broad,  moist  abdominal 
pads  should  be  placed  about  it  and  not  disturbed  until  the  operation  is  finishe«! 
Lesser  pads  may  be  placed  in  the  wound  and  renewed  from  tirne  to  tirne.  The 
changing  of  these  will  not  soil  or  traumatize  the  regions  protected  by  the  larger 
pads. 

Ali  sponging  had  best  be  done  with  moist  gauze,  well  wning  out,  motinted 
on  "sponge  holders."  Adherent  omentum  can  often  be  pinched  off  without 
exciting  hemorrhage.  When  this  cannot  be  done,  its  division  with  ehain  liga- 
tures  on  the  proximal  side  is  the  safest  plan. 

Adhesions. — ^When  of  recent  formation,  adhesions  are  easily  broken  dowii  by 
gentle  pressnre  with  the  fingers,  cansing  little  bleeding.  What  bleeding  doea 
occur  is  easily  controUed  by  temporary  packing  with  hot,  moist  gauze.  Older 
adhesions  about  old  inflammatory  processes  in  gall-bladder,  stomach,  tubeg  and 
ovaries,  and  those  about  malignant  growths,  give  much  more  trouble,  and  their 
separation  must  be  undertaken  with  the  greatest  care.  A  bowel  in  contact  with 
inflanmiatory  processes  is  apt  to  have  its  walls  8wollen  and  edematous,  and  anv 
rough  handling  of  the  adhesions  will  open  its  lumen.  Patience  and  great  care 
must  be  exercised  in  their  separation,  pushing  gently  with  the  fingers  where  a 
line  of  cleavage  may  develop,  dividing  between  ligatures  where  stronger  bands 
exist,  avoiding  too  close  approach  to  the  bowel  where  its  lumen  is  in  danger. 
Large  broad  areas  of  adhesions  binding  coils  of  intestine  together,  where  therc 
is  no  angulation  or  undiie  narrowing  of  the  gut,  had  best  be  left  alone.  AH 
bands  or  free  running  cords,  about  which  a  loop  of  gut  might  become  strangu- 
lated,  must  be  divided. 

The  tendency  of  the  peritoneum  to  form  adhesions  about  some  infective 
focus  or  perforation  is  a  life-saving  function.  The  reproductive  or  proliferative 
power  of  the  peritoneal  cells  renders  possible  the  many  operationa  on  the  in- 
testines.  Few  would  have  successful  results  in  intestinal  work  depcnding  solelv 
on  their  technic  for  the  outcome,  were  it  not  for  the  fact  that  the  peritoneum 
cements  in  one's  line  of  suture  in  a  few  hours.  This  protective  power  of  th«* 
peritoneum  is  utilized  in  many  operations  where  a  region  is  to  be  wallcd  off.  or 
a  tract  or  channel  established  from  some  suppurating  focus  or  doubtful  orpaii 
to  the  extemal  wound.  This  is  done  by  drains,  temporarv  packing,  and  tlie 
like,  to  make  the  commimication  desired  between  the  operative  field  and  the 
skin  incision.  This  protective  peritonitis  from  trauma  or  infection  is  the  kev 
to  success  in  the  majority  of  abdominal  operations.  The  power  of  the  periti> 
neum  to  wall  off  a  threatened  area  and  hold  it  quarantined  until  the  surgeon 
can  relieve  the  primary  condition  renders  abdominal  surgerv  possible.  Other- 
wise,  the  larger  proportion  of  patients  woiild  be  bevond  help  before  surgical 
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aid  could  be  brought.  A  knowledge  of  how  the  peritoneum  behaves  under 
such  conditions  should  teach  us  that,  if  one  relieves  the  primary  condition,  he 
need  pay  no  attention  to  the  snrroundiiig  peritonitis,  as  that  will  take  čare  of 
itself. 

The  power  of  individuals  to  form  adhesions  in  the  peritoneal  cavity  is  not 
uniform,  sometimes  being  dependent  on  what  is  ealled  resistance  or  inmiunity, 
sometimes,  on  the  other  hand,  on  predisposition.  In  some  cases,  however,  it  is 
simply  fortiiitons,  depending  on  the  8low  development  of  the  trouble,  as  an 
inflammatorv  focus  or  the  gradnal  perforation  of  a  hollow  visciis.  Where  the 
infection  is  fulminating  or  where  the  hollow  organ  is  fnll  of  infectious  material 
when  perforation  occiirs,  large  qiiantities  of  material  are  poured  out  at  once; 
the  peritoneum  is  then  overwhelmed  and  there  is  no  time  for  adhesions  to  form, 
the  result  being  a  general  peritonitis.  Inflammatory  or  protective  adhesions 
have  likewise  great  power  of  reabsorption  after  the  cause  that  brought  them  into 
existence  has  disappeared  or  been  removed. 

There  yet  remains  a  class  of  inflammatory  and  postoperative  adhesions  that 
require8  careful  consideration,  because  of  their  power  to  disturb  function  and 
cause  pain.  \Vhen  disturbanee  of  function  results  from  adhesions  caused  by 
some  previous  inflammatory  process,  relief  can  usually  be  brought  about  by 
removal  of  the  diseased  condition  and  freeing  that  portioh  of  the  mass  of  ad- 
hesions giving  rise  to  the  disturbanee  of  function.  The  same  applies  to  ad- 
hesions resulting  from  some  operative  procedure,  but  one  should  ever  bear  in 
mind  how,  by  perfecting  his  operative  technic,  he  may  prevent  their  forma- 
tion  in  the  firat  instance. 

The  means  of  prevention  may  be  summarized  as  follows :  proper  and  ample 
incision ;  one  complete  and  final  exploration ;  development  of  one^s  field ;  gentle 
retraction ;  gentle  handling  of  the  intestines ;  use  of  moist  gauze ;  avoidance  of 
ehilling  or  drving  of  intestinal  coils;  use  of  non-irritating  irrigation;  the 
specdiest  possible  performanco  of  the  operation ;  avoidance  of  sepsis ;  avoidance 
of  drains,  where  possible ;  their  early  removal,  when  used ;  proper  rest  of  the 
wound  ;  frequcnt  change  of  position  that  does  not  disturb  the  wound  during  the 
first  few  day8  subsocjnent  to  operation;  stimulation  of  intestinal  movement  by 
enemata  and  colonic  irrigations. 

Hemorrhage. — Tlemorrhage  is  best  controlled  by  tving  ali  bleeding  points 
as  thev  appear.  flamps  Icft  on  severed  vessels  soon  accumulate  and  hamper 
the  work  in  the  wound.  Only  the  bleeding  point  should  be  seized  and  as  little 
jMlventitious  material  as  possible  included  in  the  ligature. 

Aseptic  thrombi  do  not  break  down  nor  fumish  emboli  to  be  carried  to 
other  parts  of  the  body.  Large  masses  of  tissue  shut  off  from  their  blood  8upply 
by  ligatures  have  to  be  taken  čare  of  by  the  peritoneum;  and  if  they  have  been 
subjected  to  much  handling  and  con8equent  trauma,  their  partial  disintegration 
may  interfere  with  aseptic  thrombus  formation  in  the  neighboring  vessel. 

When  it  is  known  or  previouslv  recognized  what  vessels  are  to  be  severed, 
they  should  be  divided  between  clamps  and  then  ligated.    Subperitoneal  hemor- 
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and  not  by  the  bacteriologj^,  as  this  can  aeldom  be  known  at  the  time  of  opera- 
tion. 

The  general  subject  of  peritonitis  and  its  treatment  is  dealt  with  elaewhere 
in  this  work,  and  a  further  discussion  of  the  subject  of  drainage  in  this  connec- 
tion  would  be  snperfluous. 

The  types  and  forms  of  drains  will  not  be  discussed,  except  to  8ay  a  word  of 
waming  as  to  the  use  of  rigid  drains  in  the  neighborhood  of  a  diseased  bowel 
and  near  large  blood  vessels.  Such  drains  are  apt  to  cause  perforation  of  tho 
bowel  and  necrosis  in  the  wall8  of  those  vessels  alreadj  damaged  by  the  presenoe 
of  infection  in  the  wound. 

Closure  of  the  Woimd. — The  operation  finished,  a  review  of  the  field  ahoulJ 
be  made.  Any  doubtfnl  sutnre  or  ligature  should  now  engage  the  operator'* 
attention,  for  the  success  of  the  operation  depends  on  the  work  done  in  the 
operating  room,  and  not  on  what  one  might  wish  to  have  done  after  the  patient 
has  been  retnmed  to  bed.  The  IjTnphatic  area  draining  the  region,  in  opera- 
tions  for  malignant  growths,  should  be  carefully  inspected  that  nothing  be  lefi 
which  could  with  safety  have  been  removed.  Ali  pads  and  instrumente  having 
been  accounted  for,  the  surg-eon  may  proceed  to  close  the  wound. 

The  layer-by-layer  closure  is  the  beat,  suturing  the  peritoneum  with  a  run- 
ning  catgut  stitch  that  brings  the  serous  surface  of  the  peritoneum  into  broad. 
even  apposition  and  soon  shuts  off  the  peritoneal  cavity  from  the  rest  of  the 
wound,  preventing  its  contamination  if  any  infection  develops  later  in  the 
muscle  layers. 

Aponeuroses  are  best  sutured  with  chromic  gut.  They  need  not  be  over- 
lapped,  as  even  apposition  gives  as  strong  union  and  more  likelihood  of  sound 
healing.  Aponeuroses  stripped  of  their  blood  supply  have  enough  to  contentl 
with  in  resisting  infection  without  being  strangulated  by  too  much  suturing. 
Muscles,  where  cut  across,  should  be  carefu]ly  approximated  by  near  and  distant 
sutures,  the  first  to  obtain  even  union,  the  second  to  secure  relaxation.  \Vhere 
separated  or  displaced,  1  or  2  interrupted  catgut  sutures  will  secure  tbem  in 
the  position  desired.  The  subcutaneous  fascia,  holding  in  its  mesh  the  fat  of  tlie 
abdominal  wall,  should  alway8  be  united  by  interrupted  catgut  sutures.  This 
will  obliterate  ali  dead  spaces  and  prevent  8ubsequent  widening  of  the  akiii 
incision.  Silk  is  the  best  suture  material  for  the  skin,  as  it  can  be  quickly  intrrv 
duced,  has  considerable  holding  power,  and  rarely  gives  rise  to  stitch  absce.«- 
unless  infected  from  beneath. 

The  subcuticular  suture  has  many  advocates,  but  if  the  scar  be  examined  6  month- 
after  the  operation,  the  fine  silk  stitch  will  8how  as  good  results  as  the  subcuticulnr 
one.  The  infection  of  the  stitch  hole  from  the  skin  has  been  p:reatly  exa^gerated.  In 
this  only  has  the  subcuticular  stitch  any  advantape  over  the  silk  suture. 

Kelaxing  sutures  of  various  materials  are  sometimes  necessary,  but  if  tho 
abdominal  woimds  are  closed  in  the  manner  above  described,  support  other  tliai: 
that  given  by  a  well  applied  dressing  will  not  be  needed. 
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IIasty  closure  of  the  abdominal  woiin(l  is  seldom  necessary  or  justifiable. 
The  surgeon  can  begin  the  postoperative  care  of  his  patient  on  the  table,  as 
hurrjing  him  f rom  the  operating  room  with  an  incomplete  suture  of  his  wound 
will  not  improve  his  chances  of  recovery. 

Non-absorbable  sutures  are  required  in  the  closure  of  wound8  of  very  old 
people ;  of  those  suffering  f  rom  malignant  diseases  f  ound  to  be  inoperable ;  and 
those  whoBe  tissues  have  long  been  stained  with  bile  pigment.  Patients  with 
inoperable  conditions  can  thus  the  sooner  be  gotten  out  of  bed,  and  those  with 
chronio  jaundice  have  the  tendency  of  their  wound8  to  open  diminished.  Silk 
or  linen  may  be  used  for  these  buried  sutures. 

Where  the  abdominal  wall  fails  to  relax  owing  to  distention,  or  where  the 
anesthetic  fails  to  give  relaxation,  as  in  paraplegic  conditions,  the  through- 
and-through  suture  must  be  used.  Silkworm-gut  is  the  best  material  for  this 
method  of  suturing.  The  objectionable  features  of  this  method  lie  in  its  not 
bringing  the  aponeurotic  layers  together,  and  its  speed  in  cutting  through  tis- 
sues under  tension,  thus  giving  rise  to  infection  along  its  tract  to  tissues  already 
imdergoing  necrosis  from  pressure. 

Clean,  dry  wounds  need  no  drainage.  Where  one  fears  that  the  wound  may 
have  been  contaminated  from  work  within  the  abdomen,  a  folded  rubbor  tissue 
drain  should  be  placed  in  either  end  of  the  wound,  and  need  not  be  removed,  if 
no  infection  develops,  until  the  silk  sutures  uniting  the  skin  are  cut  on  the 
seventh  or  eighth  day. 

The  Dressing. — Drv,  clean  wounds  require  little  dressing.  Two  or  threo 
layers  of  folded  gauze,  held  in  plače  by  long  encircling  bands  of  zinc-oxid  ad- 
hesive  plaster  that  grip  the  skin  at  the  margins  of  the  narro\v,  folded  gauze  pad, 
80  placed  as  to  give  support  to  the  wound  and  relaxation  to  its  edges,  complete 
the  essential  dressing.  Over  this  may  be  placed  sufEcient  cotton  to  allow  the 
binder  to  be  fitted  smoothlv  and  snugly. 

Drained  wounds  can  be  so  arranged  so  as  to  allow  the  more  bulky  portion 
of  the  dressing  to  be  changed  from  time  to  time.  The  judicious  use  of  adhesive 
strapping  will  do  away  with  tension  sutures  and  aid  much  in  the  proper  healing 
of  the  wound.  A  well  strapped  wound  will  a]low  freedom  of  movement  during 
convalescence.  Ali  exercises  that  do  not  entail  movement  in  the  wound  should 
be  encouraged,  as  they  aid  materially  in  bringing  about  a  speedy  recovery. 

POSTOPEfiATIVE  TBEATMENT 

This  should  be  as  simple  and  as  little  meddlesome  as  possible. 

Pain. — Pain  from  the  operative  procedure  is  rarely  severe  or  long-contin- 
ued.  A  single  dose  of  morphin  will  tide  the  patient  over  the  period  of  its  con- 
tinuance.  Af  ter  this,  if  the  pain  or  discomf  ort  continue,  it  is  due  to  some  other 
cause  and  must  be  treated  by  measures  other  than  the  administration  of 
morphin. 

TUrBt. — This  is  bound  to  be  present  in  operations  of  long ,  dura tion.    Ad- 
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moBMTZtkm  fA  irater  in  Ur^  amoonte  before  aperati*>iu  and  tap-vacer  kj 
reetum  after  openrtion,  irill  tcnd  to  diminkh  its  intenatv.  Water  bj  movitk 
iboald  wA  ht  withheld  if  tbe  romiting  prodncei  bv  its  a«inLinL«tration  is  not 
eoaiinued,  Ice  and  icencold  water  are  of  little  Taloe,  eitber  for  thirst  or  nanacm^ 
and  Af/old  nol  be  gi^en.  Tbe  mea^ures  in^imted  for  the  relief  of  meieofian, 
io  be  detailed.  aUo  aid  in  dimini^ng  tbe  tbirst. 

Vauern  and  Voutbii:. — If  one  will  obeerve  the  nausea  and  vomiting  seen  in 
tbe  aleobo]ic  wardd  of  anv  big  metropoli tan  ba&pital.  panse  a  moment  to  tbink 
of  its  cznsej  and  tben  compare  it  with  tbe  naosea  and  Tomiting  seen  after  the 
adminiistration  of  etber^  be  wi]l  be  struck  by  tbe  great  similarirr  of  the  picture. 
In  eitlier  ca^ie  it  is  prodnced  bj  an  overwbelming  dose  of  a  drag.  Its  treat- 
ment  is  iU  prerention. 

Anv  procednre  that  diminisbes  the  amonnt  of  the  ane?thetic«  whether  it  be 
tbe  »peerj  of  the  operator  bimaelf  in  shortening  the  tirne  of  the  operation^  the 
d(i]I  of  the  ane$ithetizer  in  giving  the  minimum  quantity  of  ether,  or  the  use  of 
nitrons  oxid  or  of  nen-e-bloeking  solutions.  both  lessening  the  amonnt  of  the 
anesthetic  rerjuirer]^  makes  to  tbis  end.  The  shoek  of  the  operation,  and  the 
train  of  fjvTr.fitr/m«  attendant  on  the  inhibition  of  normal  peristalsis  arising 
from  the  handiing  of  the  intestines^  from  mild  traimiatie  peritonitis^  or  from 
more  or  \em  nevere  .septic  peritonitis,  are  added  to  the  eflFects  of  the  ether. 

The  iJjje  of  large  drain«,  the  ligation  of  omentum  and  operations  upon  the 
aIimeTitary  tract  itself,  ali  interfere  ^nth  normal  fiinction  by  a  reflex  inhibition. 
Until  the  peritonenm  has  aealed  the  operative  field,  or  imtil  the  septic  or  trau- 
matic  f>eritoniti»  has  limited  itself,  this  reflex  inhibition  of  normal  peristalsis 
will  per»i«t.  I>tiring  this  time  the  patient  ean  be  relieved  of  some  of  the  dis- 
comfort  attendant  on  this  condition  bv  gastrie  lavage. 

In  acnte  gastrie  dilatations,  reversed  peristalsis,  and  the  persistent  vomit- 
ing  of  8f?ptic  pcTitonitis  lavage  is  the  onlv  measure  that  gives  anv  appreeiable 
relief.  This  relief  is  so  great  that  the  patients  siiflFering  from  anv  of  the  above- 
mentionerl  conditions,  incredible  as  it  sounds,  welcome  each  washing  for  the 
frecdom  from  conditions  well  nigh  intolerable. 

Meteorism. — Meteorism,  whieh  is  a  later  accompaniment  of  arrest  of  peri- 
stalsis, may  not  be  prominent  if  the  patient  has  had  his  bowels  thoroughlv 
emptierl  by  a  large  dosc  of  castor  oil  before  operation.  The  preventive  meas- 
urcs  that  are  useful  in  lessening  the  naiisea  and  vomiting  sen-e  the  same  end 
in  this  condition.  \Vhen  meteorism  is  present,  high  colonic  irrigations,  large 
soapsuds  cnemata,  and  the  use  of  the  rectal  tube  will  give  the  greatest  relief. 

It  is  we]l  here  to  emphasize  the  importance  of  making  a  thorough  physical 
examination  of  ali  patients  who  do  not  do  well  after  an  operation.  Thus  it 
will  be  casicr  to  recognize  aciite  gastrie  dilatation  from  meteorism,  and  the 
appropriate  treatmcnt  ean  be  instituted  without  loss  of  time.  Repeated  gastrie 
lavage,  cliango  of  position,  tiirning  the  patient  on  his  right  side,  or  elevatinu: 
to  a  sitting  posture,  vvill  bring  through  manv  a  čase  of  acute  gastrie  dilatation. 

It  is  useless  to  try  to  caiise  a  bowel  movement  by  means  of  cathartic  medica- 
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tion  (luring  this  period  of  intestinal  inliibition.  It  may  do  actiial  harm  by  caus- 
ing  activity  in  the  small  intestine  when  nature  is  trying  to  hold  it  stili  and  thus 
limit  the  spread  of  some  inflammatory  condition.  The  relief  from  gas  is  ali  that 
is  necessary  diiring  this  time,  and  this  is  better  accomplished  by  soapsuds 
enemata  and  the  nse  of  the  rectal  tube. 

Mechanical  Ileus. — Mechanical  ileus,  when  the  diagnosis  can  be  made,  calls 
for  immediate  reopening  of  the  abdomen.  The  absence  of  the  signs  of  peri- 
tonitis,  the  failure  of  gastric  lavage  and  colonic  irrigation  to  give  relief,  the 
asymmetry  of  the  distention,  and  the  lack  of  abdominal  rigidity  in  the  presence 
of  active  peristaltic  movements  are  some  of  the  signs  that  point  to  this  condi- 
tion. Often  there  will  be  some  step  in  the  operation  (the  placing  of  some  drain, 
the  too  short  loop  used  in  bringing  about  an  anastomosis,  the  leaving  of  raw 
surfaces  unprotected  by  omentum)  that  will  give  the  operator  some  clew  to  the 
eausation  of  the  condition. 

roreign  Bodies. — Aseptic  foreign  bodies  left  in  the  abdomen,  if  they  do  not 
give  rise  to  obstruction,  develop  the  8ymptoms  of  their  presence  after  10  or  12 
(lay8.  These  are  pain  and  tenderness,  slight  rigidity  if  near  the  parietal  wall, 
slight  rise  of  pulse  and  temperature,  in  fact,  the  evidence  of  a  local  protective 
peritonitis. 

I  recovered  a  small  8quare  of  gauze  that  my  assistant  had  cut  from  a  pad 
and  used  to  temporarily  pack  a  sinus  while  scrubbing  up  the  abdomen  for  a 
pelvic  operation.  It  had  been  thrust  well  do^vn  the  sinus,  thinking  that  it 
would  be  recovered  when  the  scar  had  been  circumscribed  and  the  sinus  fol- 
lowed  into  the  abdomen.  It  was  not  found  in  the  sinus,  having  been  thrust 
through  into  the  free  peritoneal  cavity.  Though  vigorous  search  was  made  he- 
fore  proceeding  with  the  operation,  its  position  could  not  be  discovered.  The 
pelvic  work,  which  consisted  in  the  removal  of  a  suppurating  tube  and  ovary  of 
gonorrheal  origin,  having  been  completed,  my  assistant,  putting  on  clean  gloves, 
asked  leave  to  make  a  further  search.  This,  too,  proved  fruitless,  and  the  ab- 
domen was  closed  with  drainage,  in  the  hope  that  the  lost  piece  would  somehow 
establish  a  communication  with  the  drain  in  the  wound.  It  did  not,  for  the 
\vound  healed  without  suppuration  and  remained  permanently  closed. 

Ten  day3  later  the  patient  complained  of  pain  on  the  right  side  beneath  the 
liver.  This  was  accompanied  by  a  rise  in  pulse  and  temperature  (which  had 
previously  touched  normal  several  days  before)  and  distinct  rigidity  of  the  ab- 
dominal wall  in  the  region  of  the  liver. 

Through  a  high  intcrmuscular  incision  the  abdomen  was  opened,  and  lying 
in  front  of  the  hcpatic  flexure  of  the  colon,  the  lost  piece  was  found  surrounded 
by  a  protective  peritonitis  in  the  shape  of  an  abscess  walling  in  the  gauze.  The 
patient's  recovery  wa8  uneventful. 

In  these  day8  of  improved  technic  there  is  little  danger  of  such  an  accident 
happening  with  pads  and  their  attachcd  tapcs,  but  sponges  may  easily  become 
lost  from  a  sponge-holder  unlocking,  and  thus  releasing  the  piece  of  gauze  in 
its  grip. 
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Diet  after  Operation. — The  less  one  attempts  to  feed  a  patient  after  an  oper 
ation  the  better.  Water,  for  the  first  24  hours,  is  ali  they  desire  and  aH  thev 
require.  In  short,  nncomplicated  cases  patients  of ten  desire  food  on  the  second 
day,  and  there  is  no  reason  why  it  should  not  be  given  them.  Patients  who  have 
had  longer  and  more  serioiis  operations  and  suffer  from  the  various  disagreeable 
effects  of  the  ether  and  the  operation,  require  to  have  their  regular  diet  restored 
more  graduallj.  These  can  be  given  albumen  water,  combined  with  either 
orange  or  lemon  juice,  clear  broths,  elam  juice,  and  the  various  *'soft-solids'' 
on  the  second  dav.  As  a  rule,  solid  food  is  not  desired  nntil  the  patients  have 
had  their  first  complete  evacuation  of  the  bowels. 

Rectal  feeding  will  often  be  of  nse  in  helping  out  the  very  debilitated  and 
those  having  had  operations  on  the  stomach.  In  storaach  cases  snrgeons  are 
giving  water  and  albumen  water  by  mouth  as  earlv  as  the  second  day,  with  as 
good  results  as  obtained  when  feeding  by  mouth  was  delayed  till  the  tenth  day 
or  later. 

Excretion  of  Urine. — After  operation  the  excretion  of  urine  is  always 
8canty,  and  catheterization  for  retention  need  not  be  done,  unless  on  account  of 
pain,  inside  of  18  hours.  In  this  way  much  of  the  postoperative  catheterization 
can  be  avoided.  In  cases  where  the  peritoneum  of  the  bladder  is  involved  in  a 
local  peritonitis,  retention  is  more  pronounced  and  the  catheter  will  have  to  be 
used  earlier  and  more  f  requently. 

Suppression  or  scanty  excretion  is  best  treated  by  high  colonic  irrigation 
given  every  4  hours.  This  treatment  must  be  persisted  in  until  results  are 
obtained  or  the  patient  dies. 

Peritonitis. — Peritonitis  developing  after  operation,  or  the  further  exten- 
sion  of  one  already  existing  at  the  time  of  operation,  must  be  treated  as  idio- 
pathic  except  where  one  is  sure  that  it  is  due  to  some  fault  in  technic,  as  the 
giving  way  of  the  line  of  suture  or  the  secondary  perforation  of  the  bowel,  as 
in  typhoid  ulceration.  Here  the  abdomen  must  be  opened  as  soon  as  possible 
and  the  fault  remedied. 

BroncMtis  and  Pneumoma. — Bronchitis  and  pneumonia  must  be  treated  as 
these  conditions  demand  when  not  the  result  of  operative  procedure.  Much 
can  be  done  in  the  line  of  prevention,  both  by  the  operator  and  by  the  anes- 
thetist ;  by  the  operator,  in  not  undertaking  an  operation  upon  a  patient  suffer- 
ing  from  some  respiratory  condition,  unless  driven  by  necessity ;  by  the  anes- 
thetist,  by  čare  in  the  administration  of  the  anesthetic,  especially  as  regards  the 
inhalation  of  secretions  and  vomitus. 

Hemorrhage,  following  operation,  as  evidenced  by  restlessness,  weak  and 
ever-increasing  pulse,  pallor,  and.  air-hunger,  demands  the  opening  of  the  abdo- 
men at  once,  securing  the  bleeding  point,  and  then  infusion  of  salt  solution,  or, 
better  stili,  transfusion,  if  a  suitable  donor  is  at  hand. 

£xtreine  restlessness  alone  indicates  the  beginning  of  a  peritonitis  or  the 
onset  of  delirium  tremens. 

Palinonary   embolism   and   mesenteric   thrombosis   are   happilv   among  the 
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rarer  postoperative  complications,  and  as  their  prevention  and  treatinent  are 
bcjond  our  control,  it  is  fortiinate  that  it  is  so. 

Acute  mania  is  apt  to  be  transitory,  unless  it  is  the  exacerbation  of  an  iinder- 
Iving  condition  not  previou8ly  recognized. 

Fhlebitis. — The  surgeon  should  bc  on  the  watch  for  this  condition,  as  his 
failure  to  recognize  it  as  the  cause  of  an  increase  in  pain,  pulse,  temperature, 
and  restlessness  may  resiilt  in  meddlesome  exploration  of  the  wound.  It  is 
iisually  left-sided,  occurring  in  the  saphenous  or  femoral  veins. 

Bestlessness  and  sleeplessness  are  inevitable  after  most  operations.  The 
backache,  pains  in  the  legs,  and  the  annoying  gas-pains,  which  are  accountable 
for  most  of  the  discomfort  and  sleeplessness  following  operations,  can  be  re- 
lieved  in  part  by  change  of  position,  by  pillows  placed  under  the  knees  and 
back,  and  by  frequent  massage  with  alcohol.  Small  doses  of  phenacetin  will 
often  quiet  the  restlessness  better  than  morphin,  whieh  should  be  given  only  for 
severe  pain. 
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Von  Volkman,  268,  No.  97.      . 

6.  RoBsoN.    Gall-bladder  and  Bile  Ducts,  Srd  Ed.,  251. 
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Abbe  Btring  method   of  internal  esophagot- 

omy,  440 
Abdominal  wall,  aclinom^cosis  of,  763 
affections  in  umbilical  region  of,  765 
diseases  of  umbilicus  occu^ring  at  birth, 

765 
persistence  of  vitellointestinal  duct,  765 
tumors,  765 

urachal  malformationB,  765 
contusions  of,  759 
echinococcuB  cjbIb  of,  764 
changes  in,  764 
treatment  of,  764 
forei^n  bodiea  in,  760 
gastric  and  intestinal  fistula?  in,  763 
hernia  and  congenital  defecta  of,  763 
incisions  in,  766 

for  appendicitis,  766 

horizontal  or  Daviš  incision  in,  769 
McBurnej  's  method  in,  766 
contra-indications  to,  767 
extension  of  incision  in,  768 
indications  for,  766 
technic  of,  767 
other  inciaions  in,  769 
right  rectus  incision  in,  768 
technic  of,  768 
for  expo8ure  of  gall-bladder  and  ducts, 
769 
Bevan's  incision  in,  771 
Kocher'8  oblique  incision  in,  770 
A.  W.  Mayo  Robson^s  incision  in,  770 
vertical  incision  in,  769 
Pfannenstiers,  771 
inflammation  of,  760 

deep-seated  inflammation  or  abscess,  761 
abscesB  in   lateral  abdominal  musclea, 

762 
inflammation  due  to  eztravasation  of 

urine,  762 
inflammation   and  abscess  in  properi- 
toneal  layer,  762 
in  sheath  of  rectus,  761 
mild  cellulitis  or  lymphangitis,  760 
rupture  of  muscles  of,  759 
section  of,  772 
general  considerations  of,  772 
general  technic  of,  773 
adhesions  in,  780 
peritoneal,  protective  power  of,  780 
postoperative,  781 
prevention  of,  781 
assistants  in,  775 
cloBure  of  wound  in,  784 


Abdominal  wall,  section  of,  general  technic  of, 
clothing   of   patient   for   opera- 
tion  in,  774 
drainage  in,  782 
dressing  in,  785 
hemorrhage  in,  781 
incision  in,  777 

length  of,  779 
operating  room  in,  775 
position  of  operator  in,  775 
position  of  patient  in,  776 
preparation  of  field  of  operation  in,  774 
preparation  of  patient  in,  773 
treatment  of  op<m  wound  in,  779 
postoperative  treatment  of,  785 
bronchitis  and  pneumonia  in,  788 
diet  in,  788 

ezcretion  of  urine  in,  788 
foreign  bodies  in,  787 
hemorrhage  in,  788 
mania  in,  acute,  789 
mechanical  ileus  in,  787 
meteorism  in,  786 
nausea  and  vomiting  in,  786 
pain  in,  785 
peritonitis  in,  788 
phlebitis  in,  789 
pulmonarj    embolism    and    mesenteric 

thrombosis  in,  788 
restlessness  in,  extreme,  788 
restlcssness  and  sleeplessness  in,  789 
thirst  in,  785 
Burgical  conditions  of,  759 
tuberculous  and  syphilitic  mjositis  of,  763 
tumors  of,  764 
carcinoma,  765 
fibroma,  764 
melanosarcoma,  765 
sarcoma,  765 
wounds  of,  460 

non-penetrating,  760 
penetrating,  760 
Abscess,    brain,    of    otitic    origin,    operative 
treatment  of,  159 
cerebellar,  of  otitic  origin,  operative  treat- 
ment of,   164.      Src  also  under 
Cerebellar  abscess. 
cerebral,  of  otitic   origin,  operative  treat- 
ment of,   159.     See  also  under 
Cerebral  abscess. 
mediastinal,    following   complete   larjngec- 

tomy,  352 
of  abdominal  wall,  761 
in  lateral  muscles,  763 
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Abscess  of  abdominal  wall,  in  properitoneal 
layer,  762 
in  sheath  of  rectus  muscie,  761 
of  breast,  operations  for,  631 
complications  of,  635 
inframammarj,  632 
non-tuberculou8  chronic,  635 
retromammarjr,  632 

oi)erative  treatment  of ,  633 
areolar  skin  incision  in,  635 
large   anterior   radiating  incisions 

in,  635 
multiple  small  radiating  incisions 
plu8  Bier^s  hjperemic  treatment 
in,  634 
small   anterior    radiating    incision 
with    drainage    in    thoracomam- 
mary  furrow  in,  633 
supramammarj,  631 
of  lungs,  operations  for,  539 
acute,  540 

one-stage  operation  for,  540 
chronic,  539 

two-8tagc  operation  for,  539 
healing  of,  following  operation,  540 
old  abscesses,  540 
of  orbit,  incision  for,  86 
peritonsillar,  operative  treatment  of,  267 
retropharyngcal,  operation  for,  252 
Accessorj  thjroids,  273,  313 
operations  on,  313 
intrathoracic,  314 

treatment  of,  314,  315 
lateral,  315 
lingual,  313 

operation  for,  314 
external,  314 
internal,  314 
Acetono   applications   in    treatment  of   inop- 

erable  cancer  of  breast,  673 
Ach  ^s  operation  for  carcinomata  of  cardia  by 
resection   of  esophagus  through 
neck  and  ab<lomen  without  open- 
ing  thorax,  521 
Actinomyco8i8  of  abdominal  wall,  763 
of  breast,  operative  treatment  of,  637 
of  lungs,  operative  treatment  of,  542 
Adenitis,  tuberculous  cervical.     See  Tubercu- 

lous  cervical  adenitis. 
Adenoids,  operations  for  removal  of,  264 
after-trcatment  in,  266 
anatomical  considerations  in,  264 
complications  of,  266 
dangers  of ,  265 
indications  for,  264 
instrumcnts  in,  264 
results  of,  266 
technic  of,  265 
Adherent  pericardiiim,  operations  for,  587 
Brauer's  cardioljsis  in,  587 
results  of,  588 
technic  of,  588 
Delageničre  's  operation  in,  589 

točilnic  of,  589 
indications  for,  587 
prophylaxi8  in,  587 
Adheaions,  peritonoal,  protective  valuo  of,  780 
postoperativc,  in  celiotomy,  781 


Adhesions,  postoperative,  prevention  of,  781 

Agalactia,  treatment  of,  622 

Ala  of  noše,  plastic  operations  for  repair  of, 

183 
Alveolar  method  of  extranasal   operation  on 

antrum  of  Highmore,  195 
Amniotic  adhesions  a  cause  of  spina  bifida, 

725 
Angioma  of  breast,  operative  treatment  of, 

646 
Antrum  of  Highmore,  oi>erations  on,  194 
extranasal,  195 

by  alveolar  route,  195 
Canfield-Ballinger    radical    operation    in, 

195,  196 
Cauldwell-Luc  radical  operation  in,  197 
nasal,  194 

Vairs  method  in,  194,  195 
Appendicitis,    exposure   of   appendix   in,   for 
operation,  766 
horizontal  or  Daviš  incision  in,  769 
McBurnej^s  method  of,  766 
contra-indications  to,  767 
ertension  of  incision  in,  768 
indications  for,  766 
technic  of,  767 
other  incisions  in,  769 
right  rectus  incision  in,  768 
technic' of,  768 
Aqueous  chamber  of  eye,  anatomy  of,  22 
Artificial  eyes,  52 

Aspiration  in  treatment  of  spina  bifida,  745 
of  inflammatory   exudates   in   pericardium, 
578.      See    aUo    under   Pericar- 
dium, operations  on. 
Atrophy  of  breast,  treatment  of,  625 
Auditory  canal,  evidences  of  chronic  middle 
ear  suppuration  in,  95 
exostoses  of  wall  of,  95 
furuncle  of,  95 

operative  treatment  of,  101 
indications  for,  101 
instruments  for,  101 
prcparation  in,  102 
recurrence  in,  102 
technic  of,  102 
sagging  of  wall  of,  95 
Aural  inflammation.  See  Ear,  inflammation  of. 
Autogenous  vaccines  for  treatment  of  boils, 

381 
Axillary  fascia,  anatomy  of,  621 

Baldwin's  method  of  total  rhinoplasty,  179 
Ba8edow's  disease.     See  Exophthalmic  goiter. 
Beck^s  method  for  repair  of  ala  of  noše,  184 
of   extrana8al   operation   on   frontal   sinus, 

203 
Beebe^s  nucleoproteid  in  tetania  parathyreo- 

priva,  322,  326 
Bevan,  construction  of  first  esophagoscope  by, 

427 
incision    of,    for   expo8ure    of   gall-bladder 

and  ducts,  771 
Bier*s  mammary  suction  cup,  634 
Billroth's   operation    for    removal    of    tongue 

through    incision   under   chin    in 

treatment  of  malignant  disease, 

249 
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fiismuth    paste    injections    in    treatment    of 
einpyema  of  pleural  cavity,  532 
BI  in  d  spota,  8 

Bjerrum  test  for,  8 
Bougies,  for  dilatation  of  stricture  of  esopha- 
gus,  493 
filiform,  493 
threaded^  494 
tjpes  of,  for  sounding  of  esophagus,  492 
Bovine   tuberculosis   a   cause   of   tuberculous 

eervical  adenitis,  385 
Bozzini,  Phillip,  discovery  of  endo8Copy  by, 

427 
Brain  abscess  of  otitic  origin,  operative  treat- 
ment of,  159.    See  aUo  Gerebral 
abscess  and  Cerebellar  abscess. 
Brain   lesions,   ezpanding,   intracranial   pres- 
sure    in    lumbar    puncture    for, 
678 
Brain  tumors,  choked  disc  and,  15 
Branchial  cjsts  and  fistulce,  operative  treat- 
ment of,  404 
Brauer's  apparatus  for  production   of   arti- 
ficial  pneumothorax,  546 
mcthod   of   cardioIysis   for   adherent  peri- 

cardium,  587,  588 
method  of  differential  pressure  to  overcome 
dangers  of  pneumothorax,  506 
Breast,  abscess  of.    See  under  Breast,  opera- 
tions  on. 
anatomical  considerations  of,  615 
axi]lary  fascia  in,  621 
blood  suppij  in,  616 
arteries  in,  616 
veins  in,  617 
fat  in,  616 

lymphatic8  of  breast,   axilla,  underljing 
museles  and  parietes  in,  617 
axi]lary  ]ymphatie  glands  in,  620 
extraaxillary  lymphAtic  glands  in,  621 
lymphatics  of  breast  in,  618 
cutaneous,  618 
glandular,  618 

other  lymph  ehannels  in,  619 
lymphatic8  of  pariotcs  and  striictures 
over  which  breast  lies  in,  619 
fascial  lyniphatic  plexuB,  619 
lyniphatics    of    intercostal    museles, 
620 
of  external  oblique  and  rectus  mus- 
eles, 620 
of  intenial  intercostal  museles,  620 
of  poctoral  museles,  620 
of  serratus  magnus,  620 
nerves  in,  617 
nipple  in,  616 
parenohyma  in,  615 
position  of  breast  in,  617 
stroma  or  eonnectivc-tissue  framework  in, 
616 
benign  tumors  of.     See  under  Breast,  op- 

erations  on. 
carcinoma   of.     See  under  Breast,   opera- 
tions  on. 
inoperable,  treatment  of,  672 
general,  672 
loenl,  672 
fulguration  in,  673 


Breast,  carcinoma  of,  inoperable,  local,  local 
applications  in,  673 
acetone,  673 
formalin,  673 
palliative  measures  in,  673 
radium  and  X-ray  therapy  in,  673 
o6phorectomy  in,  672 
spontaneous   fractures   of   bones   accom- 
panying,  674 
diffuse  phlegmon  of ,  treatment  of,  636 
inflammation  of.    See  under  Breast,  opera- 

tions  on. 
keloid  of,  operative  treatment  of,  638 
sarcoma  of.     See  under  Breast,  operations 
on. 
inoperable,   Coley'B  toxinB  in  treatment 
of,  674 
radium  and  X-ray  therapy  of,  674 
supemumerary,  622 
Breast,  operations  on,  622 
for  acquired  deformities,  624 
atrophy  of  breast,  625 
diffuse  hypertrophy  of  breast,  625 
associated  with  pregnancy,  627 

prognosis  in,  627 
not  associated  with  pregnancy,  625 
virginal,  626 

operative  treatment  of,  626 
amputation  in,  626 
resection  in,  626 
palliative  treatment  of,  626 
gjnecomazia,  627 
pendulous  breast,  624 

excision   of  mammary  tissue   in,  with 
reformation  of  a  mamma  by  skin 
and  fat,  625 
lateral  ma8topexy  in,  625 
mastopexy  in   (Girard^s  method),  624 
resection  of  breast  in,  625 
for  actinomycosis  of  breast,  637 
for  affeetions  of  nipples,  628 
deformities,  628 
invagination  of  nipples,  628 
small  or  atrophied  nipples,  628 
umbilication  of  nipples,  628 
mammilliplasty  for,  628 
inflammations  of  nipples,  629 
common,  629 
eczema  of  nipple  in,  629 
syphilis  of  nipple  in,  629 
tumors  of  nipple  and  areola,  630 
Pagefs  disease  in,  630 
for  anomalies  of  developmentj  622 
micromazia,  622 
polymazia,  622 
polythelia,  622 
for  anomalies  of  secretion,  622 
agalactia,  622 
galactorrhea,  622 
heterochronic  lactation,  622 
for  benign  tumors  of  breast,  646 
angioma,  646 
enchondroma,  646 
endothelioma,  646 
fibro-epithelial  tumors,  646 
Upoma,  646 

periductal  fibroma  and  myxoma,  646 
for  carcinoma  of  breast,  647 
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Breast,  opera tions  on,  for  carcinoma  of  breast, 

after-treatment  in,  668 

proi>h}rIactic,  of  operated  area  by  X-ray 

expo8ure  combined  with  admin- 

istration  of  thyroid  eztract,  669 

comments  on,  648 

removal  of  muscles,  650 
of  permeated  area  of  deep  fascia, 

649 
of  skin,  649 
complications  in,  670 
contra-indications  to,  648 
dangers  in,  669 
hiatorj  of,  647 
indications  for,  648 
mortalitjr  in,  669 
oj>eration  in,  650 
anesthcsia  in,  650 
cauterj  in  treatment  of  doubtful  areas 

foUowing,  668 
comment  on,  667 
general  descriptioD.  of,  651 
Keating-Hart    fuiguration    method    of 
treating  raw  operative  area  fol- 
]owing,  668 
plastic  operations  for  covering  wound 

foIlowing,  667 
position  of  patient  in,  651 
preparation  of  patient  in,  650 
technic  of,  653 

(1)  incision  in,  653 

(2)  fascial  dissection  of  axilla  in, 
656 

(3)  removal  of  deep  fascia,  muscles, 
fat  and  breast  in,  664 

(4)  the  review  in,  665 

(5)  closure  in,  665 

restrietions  in  arm  movements  following, 

670 
results  of  radical  operations  in,  671 
treatment  of  loeal  recurrences  in,  671 
for  congestions  and  engorgements  of  breast, 
623 
lactation  mastitis,  624 
mastitis  adolescentium,  624 
mastitis  neonatorum,  623 
for  cjstic  diseases  of  breast,  638 
elassification  of  cysts  in,  645 
dermoid,  646 
simple,  645 

with  intracjstic  papiUomatous  growths, 
646 
conservative    amputation    of    breast    in, 
with  azillary  gland  and  fascia, 
638 
technic  of ,  639 
plastic  incision  of  one  or  both   breasts 
in,  by  means  of  Thomas  semi- 
lunar  thoracomammarj  incision, 
639 
comment  on,  643 
plastic  resection  of  breast  in   (Warren), 

643 
simple  amputation  of  breast  in,  by  an- 
tcrior  olliptical  incision,  639 
for  galactocole,  637 
for  liy<latid  disease  of  breast,  637 
for  inflammation  of  breast,  acute,  630 


Breast,   operations  on,   for   inflammation  of 
breast,  abscess  of  breast  in,  631 
complications  of  operations  in,  635 
inframammarj,  632 
non-tuberculous  cbronlc,  635 
retromammarj,  632 
Bupramammarj,  631 

operative  treatment  of ,  633 

areolar  skin  incision  in   (More- 

stin),  635 
large  anterior  radiating  incisions 

in,  635 
multiple     small     radiating     in- 
cisions  in,  plus  Bier's  hjper- 
emic  treatment,  634 
small  anterior  radiating  incision 
in,  with  drainage  in  thoraco- 
mammarj     furrow     (Shield), 
633 
galactophoritis  in,  631 
gangrenous  cellulitis  of  breast  in,  636 
Ugneous  phlegmon  of  breast  in,  636 
]ymphangitis  in,  631 
of  general  infection,  630 
of  local  infection,  630 
abortive  treatment  in,  630 
prophylactic  treatment  in,  630 
chronic,  636 
for  keloid  of  breast,  638 
for  sarcoma  of  breast,  646 
exploratory  operations  in,  647 
two-stage  operation  in,  647 
for  traumatic  afFections  of  breast,  623 
bums,  623 
contusions,  623 
wounds,  623 
for  tuberculosis  of  breast,  636 
palliative  treatment  in,  636 
prognosis  of,  637 
radical  treatment  in,  637 
for  8yphilis  of  breast,  637 
for    vascular    and    nervous    affections    of 
breast,  627 
bloody  discharge  from  nipples,  627 
ma8todynia,  628 
spontaneous  ecchymo8is,  627 
Brewers'  yea8t  for  treatment  of  boils,  381 
Bronchi,  foreign  bodies  in,  removal  of,  371, 
554 
by  bronchotomy  through  chest  wall8,  363 
method  of  procedure  in,  363 
site  of  thoracic  incision  in,  364 
complications  in,  372 
procedures  in,  371 
Bronchi,  operations  on,  553 
broncholysis,  554 

for  foreign  bodies  in  bronchi,  554 
for  suture  of  bronchus,  553 
posterior   bronchotomy    in,   for   retrograde 
respiration,  554 
Bronchiectasis,  operative  treatment  of,  541 
bronchotomy  through  chest  walls  in,  364 
indications  for,  541 
methods  of  operation  in,  541 
by  combination  of  ligation  of  pulmonary 

artery  and  thoracoplasty,  541 
by  interpleural  pneumoly8ia,  541 
by  ligation  of  pulmonary  arteryi  541 
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Bronchiectasis,  methods  of  operation  in,  by 
production  of  artificial  pneumo- 
thorax,  541 
by  simple  drainage,  541 
by  thoracoplastj,  541 
Bronchitis  f oUowmg  celiotomj,  788 
Broncholjrsifl,  554 
BronchoBCopes,  366 
BronchoBCop^r,  366 
general  rules  of,  370 
instrumenta  used  in,  366 
technic  of,  367 
in  lower  bronchoBCopy,  367,  368 
in  upper  tracheobroncho6Copy,  369 
aneatbesia  in,  369 
passing  of  instrument  in,  369 
removal  of  foreign  body  in,  370 
through  tracheotomj  wound,  367,  368 
Bronchotomy,  for  lung  abacess  or  bronchiec- 
tasia,  364 
posterior,  for  retrograde  respiration,  554 
through  chest  wall,  362 

difFerential  pressure  in,  363 
for  removal  of  foreign  body,  363 
method  of  procedure  in,  363 
site  of  thoraeic  incision  in,  364 
indications  for,  362 
through  posterior  mediaatinum,  359 
indications  for,  359 
technic  of,  360 
in  lef t  posterior  bronchotomy,  362 
in  right  posterior  bronchotomy,  360 
Bruning's  bronchoscope,  366,  367 
Bryant 's  operation  for  repair  of  ala  of  noše, 

185 
Bums  of  breast,  treatment  of,  623 

Cachexia  strumipriva,  319 
etio]ogy  of,  320 
general  considerations  of,  319 
transplantation  of  thyroid  for,  329 
CalculuB  of   the   8alivary   glands   and   ducts. 

See  under  Salivary  glands. 
Canaliculi  of  lacrimal  apparatus,  75 
Cancer.    See  Carcinoma. 
Canfield-Ballenger    radical    extranasal   opera- 
tion   on    antrum   of    Highmore, 
195,  196 
Canthoplasty  in  treatment  of  cicatricial  en- 

tropion,  66 
Canthus,  extemal,  53 

intemal,  53 
Carcinoma,  and  ulcer  of  stomach,  diagnosis 
of,  by  ga8troscopy,  473 
appcarances  in,  473 

microBCopic  examination  of  portions  in, 
474 
laryngeal,  complete  laryngectomy  in,  347. 
See    also    Laryngectomy,    com- 
plete. 
diagnosis  of,  348 
of  abdominal  wall,  765 
of  breast,  inoperable,  treatment  of,  672 
general,  672 
local,  072 

fulguration  in,  673 
local  applications  in,  678 
acetone,  673 


Carcinoma  of  breast,   local  applications   in, 
formalin,  673 

palliative  measures  in,  673 
radium  and  X-ray  therapy  in,  673 
oophorectomy  in,  672 
operation  for,  647 
af ter-treatment  in,  668 

prophylactic,    of    operated    area    by 
X-ray   exposure   combined   with 
administration    of    thyroid    ez- 
tract,  669 
comments  on,  648 

removal  of  muscles,  650 
of  permeated  area  of  deep  f ascia, 

649 
of  skin,  649 
complications  in,  670 
contra-indications  to,  648 
dangers  in,  669 
history  of,  647 
indications  for,  648 
mortality  in,  669 
the  operation  in,  650 
anesthesia  in,  650 
cautery    in    treatment    of    doubtful 

areas  following,  668 
comment  on,  667 
general  description  of,  651 
Keating-Hart  fulguration  method  of 
treating  raw  operative  area  fol- 
lowing,  668 
plastic  operations  for  covering  wound 

following,  667 
position  of  patient  in,  651 
preparation  of  patient  in,  650 
technic  of,  653 

(1)  incision  in,  653 

(2)  fascial  dissection  of  axilla  in, 
656 

(3)  removal  of  deep  fascia,  mus- 
cles, fat  and  breast  in,  664 

(4)  the  review  in,  665 

(5)  closure  in,  665 
restrictions  in  arm  movements  follow- 

ing,  670 
results  of  radical  operations  in,  671 
treatment  of  local  recurrences  in,  671 
spontaneous  fractures  accompanying,  674 
of    cardia,    operative    treatment    of.      See 
under  Esophagus,  operations  on, 
resection  of  esophagus  in. 
of  esophagus,   443-446.     See  also  Ksopha- 
gus,  malignant  new  growth8  of. 
resection  of  esophagus  for.     See  under 
Esophagus,  operations  on. 
ulcerated,  446 
of  neck.     See  under  Cysts  and  tumors  of 
neck,  operations  on,  for  malig- 
nant tumors. 
of  thyroid  gland,  317 

clinical  characteristics  of,  317 
operative  treatment  of,  318 
palliative  treatment  of,  318 
prognosis  of,  318 
8yniptoms  and  diagnosis  of,  318 
Cardia,  carcinoma  of,  operative  treatment  of. 
See  under  Esophagus,  operations 
in,  resection  of  esophagus  in. 
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Cardiac  massage  in  cases  of  arrest  of  heart 
action,  607 
indications  for,  607 

methods  of  approach  to  heart  in,  607,  608 
Carotid  body,  tumor  of,  405 
Garrel  on  experimental  8urgery  of  heart,  609 
Carter 's  method  of  rhinometatbesis,  193 
Caruncle  of  eye,  53 
Cataract,  definition  of,  22 
extraction  of,  30 
hard,  31 

in  capsule,  35 
simple,  31,  32 
with  iridectomy,  32-35 
Becondary,  35 
DeWecker  operation  in,  36 
discission  in,  35 
needling  in,  35 
Boft,  30 

linear  eztraction  in,  31 
needling  of  anterior  capsule  in,  30 
traumatic,  with  swelling  of  lens,  paracen- 
tesis  of  cornea  in,  24 
Cataract  mask,  34 
Cauldwell-Luc    radical   eztranasal    operations 

on  antrum  of  Highmore,  197 
Cautery  in  corneal  ulcer,  23 
in  treatment  of   doubtful  areas  following 
operations     on     carcinoma     of 
breast,  668 
Cautery  punc  ture  for  senile  ectropion,  50 

for  spastic  entropion,  65 
Celiotomy,  772 

general  considerations  of,  772 
general  technie  of,  773 
adhesions  in,  780 
peritoneal,  protective  value  of,  780 
postoperative,  781 
prevention  of,  781 
assistants  in,  775 
closure  of  wound  in,  784 
clothing  of  patient  for  operation  in,  774 
drainage  in,  782 
dressing  in,  785 
hemorrhage  in,  781 
incision  in,  777 

length  of,  779 
operating  room  in,  775 
position  of  operator  in,  775 
position  of  patient  in,  776 
preparation  of  fiehi  of  operation  in,  774 
preparation  of  patient  in,  773 
treatment  of  open  wound8  in,  779 
postoperative  treatment  of,  785 
bronchitis  and  pneumonia  in,  788 
diet  in,  788 

excretion  of  urine  in,  788 
foreign  bodies  in,  787 
hemorrhage  in,  788 
mania  in,  acute,  789 
meehanical  ileus  in,  787 
meteorism  in,  787 
nausea  and  vomiting  in,  786 
paiu  in,  785 
peritonitis  in,  788 
phlebitis  in,  789 

pulmonary      cinbolisni      an<l      mesen  teric 
thrombosis  in,  788 


CeIiotomy,  postoperative  treatment  of ,  rest- 
lessness  and  sleeplessness  in,  78H 
restlessness  in,  extreme,  788 
thirst  in,  785 
Cellulitis,    gangrenous,    of    breast,    operativr 
treatment  of ,  636 
mild,  of  abdominal  wall,  760 
of  orbit,  incision  for,  86 
Cerebellar  abscess  of  otitic  origin,  operative 
treatment  of ,  164 
surgical  anatomy  in,  164 
technie  of,  164 

(1)  incision  in,  164 

(2)  removal  of  bone  in,  165 

(3)  exploration  of  cerebellum  in,  165 

(4)  drainage  of  abscess  in,  166 
Cerebral   abscess  of   otitic   origin,   operative 

treatment  of ,  159 
af ter- treatment  in,  163 
digital  exploration  in,  164 
hemia  cerebri  in,  164 
indications  for,  160 
preparation  of  patient  for,  160 
prognosis  in,  163 
surgical  anatomy  in,  159 
technie  of,  160 

(1)  incision  in,  160 

(2)  removal  of  bone  in,  161 

(3)  examination  of  dura  in,  161 

(4)  exploration     of     temporosphenoidal 

lobe  in,  162 
Whiting  encephalosoope  in,  163 

(5)  drainage  of  abscess  in,  163 

(6)  dressing  in,  163 

Cervicai  adenitis,  tuberculous.     See  Tuberctt- 

lous  cervicai  adenitis. 
Cervicai  auricles,  404,  405 
Cervicai  ribs,  operations  for,  410 
dangers  of,  411 
technie  of,  411 
Chalazion,  operative  treatment  of ,  56 
Chisels  and  gouges  for  ear  operationa,  109 
Choked  disk,  11 

brain  tumors  and,  15 
changes  of  visual  field  in,  14 
course  of,  12 
diagnosis  of,  12 
etiology  of,  11,  12 
summary  of,  16 
treatment  of,  15 
Chondrotomy  of  first  rib,  in  operative  treat- 
ment for  tuberculosis  of  longs, 
542 
Choroid  coat  of  eye,  anatomy  of,  21 
Chvostek's  test  in  tetania  parathyreopriva,  3:26 
Cicatricial    ectropion,    58.      See    obo    undcr 

Ectropion. 
Cicatricial  entropion,  65.    See  also  under  En- 
tropion. 
Ciliary  body  of  eye,  anatomy  of,  21 

injuries  to,  treatment  of,  45 
Cochiea,  anatomy  of,  146 
Coley'8    toxin8    for    inoperable    sarcoma    of 

breast,  674 
Columua  of  noše,   operations  for  restoraiion 

of,  186 
Conjunctiva,  54 
auatomy  of,  22 
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Conjunctiva,  foreign  bodies  in,  eztraction  of , 
45 
injections  in,  25 

pterjgium  in,  operation  for,  25-27 
Buperlcial  wounds  of,  44 
Contusions  of  abdominal  wal],  759 

of  breast,  treatment  of,  623 
Cornea,  anatomy  of,  20 

foreign  bodies  in,  extraction  of,  46 
paracentesis  of ,  24 
ulcer  of ,  22 

cauterization  for,  23 
Saemisch  incision  of  comea  for,  23 
tattooing  of  cornea  for,  23 
instrumenta  in,  24 
operation  in,  24 
paracentesis  of  comea  in,  24 
woundB  of ,  deep,  44 
Buperficial,  44 
Cretinism,  transplantation  of  thyroid  for,  329 
Crile,   "block   dissection"   of,   in   cancer  of 
upper  par  t  of  neck  8econdary  to 
cancer  in  mouth,  409 
clamps  of,  378,  379 

method  of,  for  administration  of  anesthesia 
in   operations   for  exophthalmic 
goiter,  284 
on  two-8tage  operation  in  complete  lar^n- 

gectomj,  352 
retractors  of,  378 
Crump'8  use  of  sausage  skin  in  X-ra7  diag- 
nosis  and  treatment  of  esopha- 
geal  stricture,  424 
Culdesac  of  ejelid,  operation  for  restoration 

of,  71-74 
Curet,  mastoid,  use  of,  106 
as  a  planing  instrument,  106 
as  a  rotary  cutting  instrument,  107 
for  removing  particles  of  bone,  108 
of  various  types,  108 
Cushing,  on  changes  in  visual  field  and  choked 
disk,  14 
on  course  of  choked  disk,  13 
on     relation     of     visual     disturbancea    to 
pituitary  disease,  9,  10 
C'ystie  diseases  of  breast,  638 
classification  of  cysts  in,  645 
dermoid,  646 
simple,  645 

with    intracjstic   papillomatous   growths, 
646 
conservativc  amputation  of  breast  in,  with 
axillary  glands  and  fascia,  638 
tochnic  of,  639 
plastic  incision  of  one   or  both  breasts 
in,  by  means  of  Thomas  semi- 
lunar  thoracomammary  incision, 
639 
comment  on,  643 
plastic    rosoction   of    breast   in    (Warren), 

643 
simple  amputation  of  breast  in,  by  anterior 
elliptical  incision,  639 
Cyst8  nm\  tnmors  of  neok,  operations  for,  402 
for  bc^nign  tumors,  402 

brancliiul  (•y8tH  nnd  fistulo),  404 
cervicttl  auriclos,  405 
hygroma  colli,  402 


Cy8t8  and  tumors  of  neck,  operations  for,  for 
benign  tumors,  thyroglo88al  cysts 
and  sinuses,  403 
technic  of  operation  in,  403,  404 
true  tumors,  402 
tumors  of  the  carotid  body,  405 
for  malignant  tumors,  406 
location  of  tumors  in,  406 
special  features  in,  407 
structures  involved  in,  407 
technic  of  operation  in,  408 

"block  dissection"  of  Crile  for  cancer 
in  upper  part  of  neck  seeondary 
to  cancer  in  mouth,  409 
for   carcinoma   below    or   adherent   to 

lower  border  of  mandible,  408 
for    carcinoma    in    supraclavicular    re- 

gion,  409 
for  tumor  of  submental  region,  408 

Dacryocystiti8,  chronic,  extirpation  of   lacri- 

mal  sac  for,  79 
Daviš  incision  for  exposure  of  appendix,  768 
Delagčničre 's    operation    for    adherent    peri- 

cardium,  589 
Delorme'8  method  of   decortication   of   lung 

for  empyema  of  pleural  cavity, 

531 
Dennett,  invention  of  electric  ophthalmoscope 

by,  11 

Depage  thoracoplasty  operation  for  empyema 

of  pleura,  530 
Devonvillier 's  method  of  plastic  operation  for 

repair  of  ala  of  noše,  184 
Dieffenbach'8   method   of    restoration   of   co- 

lumna  of  noše,  186 
Differential  pressure   in   operative   treatment 
of  wounds  of  heart,  593 
to  overcome  dangers  of  pneumothorax,  506 
Bauer's  method  of,  507 
Sauerbruch's  method  of,  506 
Diffuse  hypertrophy  of  breast,  625 
Dilatation  for  benign  cicatricial  stenosis  of 
esophagus,  439 
in  treatment  of  malignant  new  grovvths  of 

esophagus,  448 
of  esophagus.     Scc  under  Esophagus. 
of    strictures    of    esophagus.       See    under 
Esophagus,  operations  on. 
Diphtheria,  tracheotomy  in,  356 
Diverticula  of  esophagus,  diagnosis  and  treat- 
ment of,  449 
pulsation,  449 
traction,  450 
operation  for,  501 

after-treatment  in,  502 
anatomical  considerations  in,  501 
technic  of,  501 
threaded  bougie  for  passing  or  diagnosing, 
495 
Dowd'8  operation  through  transverse  incision 
in  tuberculous  ccrvical  adenitis, 
393 
Drainage,  simple,  for  treatment  of  bronchiec- 

tasifl,  541 
Dressing,  mastoid,  ordinary,  103 

sinus  tlirombosis  (neok),  103 
Drum  for  testing  points  of  Instruments,  32 
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Dunham'a  method  of  internal  esophagotomj 
combined  with  gastrostomj,  497 
wire-and-8pindle   bougie    for    strictures   of 
esophagus,  498 

£ar,  anatomj  of .    See  under  Ear,  operations 
on. 
foreign  bodies  in,  110 

operations  for  removal  of,  110 
inflammation  of,  91 
diagnosis  of,  91 
f  unctional  examination  of  ear  in,  96 
general  aids  to,  96 
blood  counts  in,  97 
blood  cultures  in,  97 
smears  of  aural  discharge  in,  96 
X-ray  examination  in,  97 
historj  in,  91 

phjsical  examination  of  ear  in,  92 
instrumenta  for,  93 
of  mastoid  process,  96 

tenderness  in,  96 
of  t^mpanic  membrane  and  auditor/ 
canal,  94 
acutelj    inflamed    tjmpanic   mem- 
brane in,  95 
evidences   of    chronie   middle   ear 

suppuration  in,  95 
ezostoses  on  canal  wall  in,  95 
furuncle  of  auditory  canal  in,  95 
normal    tympanic    membrane    in, 

94 
sagging  of  auditorj  canal  in,  95 
speculum  in,  introduction  of,  94 
Byringing  in,  93 
i^mptoms  in,  92 
chills,  92 
nausea,  92 
pain,  92 
middle,  chronie  suppuration  of,  sjmptoms 

of ,  in  auditorj  canal,  95 
wounds  of,  operations  for,  110 
Ear,  operations  on,  97 

for  brain  abscess  of  otitic  origin,  159 
for  cerebellar  abscess  of  otitic  origin,  164 
surgical  anatomj  in,  164 
technic  of  operation  in,  164 

(1)  incision  in.  164 

(2)  removal  oi  bone  in,  165 

(3)  exploration  of  cerebellum  in,  165 

(4)  drainage  of  abscess  in,  166 

for  cerebral  abscess  of  otitic  origin,  159 
after-treatment  in,  163 
digital  expIoration  in,  164 
hemia  cerebri  in,  164 
indications  for,  160 
preparation  of  patient  for,  160 
prognosis  of,  163 
surgical  anatomj  in,  159 
technic  of  operation  in,  160 

(1)  incision  in,  160 

(2)  removal  of  bone  in,  161 

(3)  examination  of  dura  in,  161 

(4)  exploration   of   tempo rosphenoidal 

lobe  in,  162 
Whiting  encephaloscope  in,  163 

(5)  drainage  of  abscess  in,  163 

(6)  dressing  in,  163 


Ear,  operations  on,  for  furuncle  of  anditorT 
canal,  101 
indications  for,  101 
Instruments  for,  101 
preparation  in,  102 
recurrence  in,  102 
technic  of,  102 
for  removal  of  foreign  bodies  in  ear,  110 
indications  for,  110 
technic  of,  110 
for  thrombosis  of  sigmoid  and  lateraJ  sinus^ 
149 
indications  for,  150 
indications  for  ligation  and  resection  of 

jugular  vein  in,  151 
jugular  bulb  operations  in,  151 
ligation  and  resection  of  internal  jugular 
vein  in,  156 
contra-indications  tO)  157 
indications  for,  156 
technic  of,  157-159 
surgical  anatomj  in,  149 
technic  of,  152 

mastoid  operation  in,  152 

(1)  prolongation  of  posterior  incision 

in,  152 

(2)  preUminarj    delineation   of   sinus 

plate  in,  152 

(3)  removal    of    bone    over    posterior 

part  of  sinus  plate  in,  152 

(4)  removal  of  sinus  plate  in,  153 

(5)  placement  of  iodoform  plugs  in, 

154 

(6)  opening  of  sinus  in,  155 

(7)  packing  of  sinus  and  application 

of  dressing  in,  156 
for  wounds  of  ear,  110 
mjringotomj  or  incision  of  t^mpanic  mem- 
brane, 97 
anatomical  considerations  in,  98 
anesthetic  in,  99 
dangers  of,  100 
indications  for,  98 
Instruments  for,  98 
line  of  incision  in,  99 
preparation  for,  99 
results  in,  101 
on  labjrinth,  142 

after-treatment  in,  149 
anatomical  considerations  of,  145 

cochlea  in,  146 

semicircular  canals  in,  146 

vestibule  in,  145 
choice  of  operation  in,  149 
contra-indications  to,  145 
f  unctional  tests  in,  143 

absolute  hearing  test,  143 

caloric  test,  143 

fistula  test,  144 

rotation  test,  143 
general  considerations  in,  145 
Hinsberg  operation  in,  147 
indications  for,  145 
Neumann  operation  in,  148 
structures  to  bc  avoided  in,  149 
surgical  guides  to  vestibule  in,  147 
symptoms  of  vestibule  irritation  in,  144 

ataxia  in,  144 
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Ebi,  operations  on,  on  labjrinth,  sjmptoniB  of 
vesti  bule  irritation  in,  ny8tagmuB 
in,  144 

vertigo  in,  144 
operative  technic  in,  102 
anesthetist 's  shield  in,  102 
chisels  and  gouges  in,  109 
instrument  table  in,  102 
instrumente  in,  103 

f  or  ligation  of  jugular  vein,  105 

for  lunibar  puncture,  105 

for  radical  mastoid  operation,  104 

for  simple  mastoid  operation,  103 

for  skin  grafting,  104 

miscellaueous,  104 
local  preparation  in,  103 
mastoid  curet  in,  use  of,  106 

as  a  planing  instrument,  106 

as  a  rotarj  cutting  instrument,  107 

for  removing  particles  of  bone,  108 

of  various  types,  108 
mastoid  dressing  in,  ordinarj,  103 
mastoid  sponges  in,  103 
operating  table  in,  102 
preparation  of  operator  in,  103 
preparation  of  skin  grafts  in,  105 
rongeur  forceps  in,  use  of,  108 
sinus  thrombosis  (neck)  dressing  in,  103 
Solutions  in,  103 
radical  mastoid  operation  in,  130 
after-treatment  in,  140 

skin  grafting  in,  140,  141 
anatomical  considerations  in,  131 

canal  for  tensor  tjmpani  muscle  in,  132 

character  of  bone  in,  131 

eustachian  tube  in,  132 

extemal  semicircular  canal  in,  132 

facial  nerve  in,  131 

foramen  ovale  and  rotundum  in,  132 

^lenoid  fossa  in,  132 

jugular  bulb  in,  132 

lateral  sinus  in,  132 

promontorj  in,  132 

tegmen  tjmpani  in,  133 
complications  following,  142 
indications  for,  130 
injury  to  facial  nerve  in,  140 
prognosis  of,  142 
technic  of,  133 

(1)  incision  in,  133 

(2)  reflection  of  periosteum  and  sepa- 

ration  of  fibrous  auditory  canal 
in,  133 

(3)  preliminary  removal  of  bone  over 

outer  wall  of  attic,  antrum  and 
posterior  canal  wall  in,  134 

(4)  opening  of  antrum  and  removal  of 

mastoid  cclls  in,  134 

(5)  removal   of   posterosuperior  quad* 

rant  of  honj  canal  wall  in,  135 

(6)  lowering  of  facial  ridge  in,  136 

(7)  removal  of  outer  wall  of  attic  in, 

136 

(8)  obliteration  of  hypotympanum  in, 

137 

(9)  curettagc  of  eustachian  tube  in,  138 

(10)  formatitm  of  plastic  flap  in,  139 

(11)  suture  of  posterior  wound  in,  139 


Ear,  operations  on,  simple  mastoid  operation 
in,  111 
after-treatment  in,  126 
delayed  healing  in,  127 
bare  or  necrotic  bone  in  mastoid  eav- 

ity  in,  127 
continued  suppuration  in  middle  ear 

in,  127 
general  constitutional  defects  in,  128 
ezpOBure  of  dura  in,  127 
general  considerations  in,  126 

discharge  f  rom  auditory  canal  in,  126 
pain  in,  126 
temperature  in,  126 
padking  and  dressing  in,  126 
wounds  of  dura  in,  127 
wounds  of  sinus  in,  127 
anatomical  considerations  in,  114 
aditus  in,  115 
dura  in,  116 
facial  nerve  in,  116 
horizontal  semicircular  canal  in,  116 
mastoid  antrum  in,  115 
mastoid  cells  in,  117 
sigmoid  sinus  in,  116 
ourface  markings  in,  114 
blood-clot  dressing  in,  129 
indications  for,  111 
aural  discharge  in,  112 
complications  in,  114 
constitutional  symptoms  in,  114 
drum  membrane  and  canal  wall  in,  112 
duration  of  symptomB  in,  111 
infection  in,  nature  of,  113 
mastoid  tenderness  in,  113 
temperature  in,  113 
postoperative  complications  in,  128 
prognosis  of,  128 
technic  of,  117 

(1)  incision  in,  117 

(2)  elevation  of  periosteum  in,  118 

(3)  opening  of  antrum  in,  119 
f  aults  in,  120 

(4)  initial  groove  in,  formation  of,  121 

(5)  removal  of  mastoid  tip  in,  121 

(6)  removal    of    zygomatic    cells    and 

final  treatment  of  antrum  in,  122 

(7)  sinus  plate  in,  123 

(8)  exposure  of  dura  in,  124 

(9)  exposure  of  sinus  in,  124 

(10)  suture  of  flaps  in,  125 

(11)  packing  of   operative  cavity  in, 

125 

(12)  packing  of  auditory  canal  in,  125 

(13)  application  of  bandage  in,  125 
£cchymo8iB,  spontaneous,  treatment  of,  627 
Echinococcus  cyst8  of  abdominal  wall,  764 

changes  in,  764 
treatment  of,  764 
Echinococcus  of  lung,  operation  for,  551 
Ectropion,  58 
cicatricial,  62 

skin  grafting  for,  63 
Wharton-Jones  operation  for,  63 
senile,  59 
cautery  puncture  for,  59 
Kuhnt-Meller  operation  for,  59-62 
spastic,  treatment  of ,  58 
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Electricitj  in  treatment  of  keloid  of  breast, 

638 
ElectrolyBis  for  removal  of  ejelashes,  54 
in  dilatation  of  strictures  of  esophagus,  495 
intra-esophageal,    in    treatment   of    benign 
cicatricial  stenosis  of  eBophagus, 
441 
£mboli,  pulmonary,  following  celiotomj,  788 
Trendelenburg  *s  operation  for  removal  of, 
608 
general  considerations  of,  608 
technic  of,  609 
Emphy8ema  of  lungs,  operative  treatment  of, 

552 
Empyema  in  pleural  cavity,  operations  for, 
527 
bismuth  paste  injections  in,  535 
combined  methods  in,  for  old  empyemata, 

531 
decortieation  of  lung  in,  531 
Estlander^s  operation  in,  529 
indications  for,  529 
technic  of,  530 
intercostal  thoracotomj  in,  527 
puncture  with  8ub9equent  drainage  in,  527 
indications  for,  527 
technic  of,  527 
resection  of  ribs  in,  527 
anesthesia  in,  527 
instrumenta  in,  527 
technic  of  operation  in,  528 
aspiration  apparatus  for,  529 
drainage  in,  528 

incision  and  opening  of  sacs  in,  528 
irrigation  of  cavity  with  solutions  in, 

529 
removal  of  pus  in,  528 
Schede'8  thoracop]a8ty  operation  in,  530 
Sudeck'8  operation  in,  530 
Encephaloacope,  Whiting,  163 
Enchondroma  of  breast,  operative  treatment 

of,  646 
Endosoope,  direct,  in  gastroscopy,  462 

value  of,  470 
Endothelioma  of  breast,  operative  treatment 

of,  646 
Endothyropexy,  292 
Entropion,  64 
cicatricial,  65 

canthopla8ty  in,  66 
Snellen^s  operation  for,  65 
tar8orrhaphy  for,  66,  67 
spastic,  64 

cautery  puncture  for  (Ziegler),  65 
Gaillard  sutures  for  treatment  of,  64 
Enucleation  of  eye,  50 
anesthesia  in,  51 
artificial  eyes  after,  52 
indications  for,  50 
instruments  for,  51 
technic  of,  51 
modified,  52 
Epiglottidectoray,  339 
indications  for,  339 
result«  of,  340 
technic   of,   339 
Epiglottis,  removal  of.    See  Epiglottidectomy. 
Epithelial  bodies,  273 


Epithelioma  of  eaophagas,  443 
infiltrating,  446 
of  larjmz,  complete  laryngeetooaj   in,  34& 
See    also    Laryngectoin7,    com- 
plete. 
Erb's  test  in  tetania  parathyreopriTa,  323 
Eaophageal  stricture,  use  of  Bausage  skis  in 
X-ray   diagnosia  and   treatment 
of ,  424 
passage  of  skin  in,  425 
preparation  of  skin  in,  424 
technic  of  treatment  in,  426 
technic  of  X-ray  examination  in,  425 
Esophagopla8ty,  522 

Esophagoscope  in  ezamination  of  emophsLgaa, 
430 
Janeway'8,  430 

dimensions  of,  432 
Lewisohn'8,  432 
£8ophagOBCopy,  417 

anatomical  considerations  in,  417 
course  of  esophagus  in,  420 
length  of  esophagus  in,  418 
position  of  esophagus  in,  417 
diagnosia    and    treatment    of    eaophageal 
lesions  by  means  of,  437 
benign  cicatricial  stenosis,  437 
appearance  of ,  through  esophagoseope, 

438 
etiologj  of,  437 
morta3ity    without    eaophagoscop/    in, 

439 
treatment  of,  439 
conclusions  from,  442 
in  stenosis  requiring  dilatation  onIy, 

439 
in    stenosis    requiring    gastrostomj, 

441 
in  stenosis  requiring  intra-esophageal 
operative  procedure,  439 
intemal  esophagotomj  in,  440 
intra-esophageal     electroljsis     in, 
441 
benign  tumors,  443 
congenital  stenosis,  442 
dilatations  of  esophagus,  450 
due  to  cardiospasm,  451 
appearance    of,    through    eBophago* 

scope,  451 
treatment  of,  by  dilatation,  452 
bougie  aid  in,  453 
hydrostatic,  453 
instrumental,  452 
dietetic,  454 
operative,  454 
due  to  spasmodic  contraetion^  450 
diverticula,  449 
pulsation,  449 
traction,  450 
foreign  bodies  in  esophagus,  457 
diagnosis  of,  457 
importance  of  skill  in  esophagoecopie 

treatment  in,  459 
mortality  in,  458 

removal  of,  through  esophagoscope,  457 
inflammation  and  ulceration  of  the  esopb- 
agUB,  454 
in  peptic  ulcers,  455 
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EsophagOBCopj,   diagnosis  and   treatment   of 
esophageal  lesions  by  means  of , 
inflammation  and  ulceration   of 
the  esophagUB,  in  sjphilitic   ul- 
ceration, 455 
in  tuberculous  lesions,  455 
simple  inflammation  in,  454 
malignant  new  growth8,  443 
appoarance  of,  through  esophagoscope, 
444 
of  infiltrating  epithelioma,  446 
of  polypoid  type,  446 
of  ring-like  stenosis,  447 
of  Becondary  growth8,  447 
of  ulcerated  cancer,  446 
treatment  of,  447 
dilatation  in,  448 
intubation  in,  448 
radium  therapy  in,  448 
neurosis  of  esophagus,  456 
paralysi8  and  paresis  of  esophagus,  456 
historj  of,  427 
Instruments  used  in,  430 
auxiliary  tube  for  aspirating  purposea  in, 

431 
esophagoscope  in,  430 
Janeway's,  430 

dimensions  of,  432 
Lewisohn's,  432 
illumination  in,  430 
intra-esophageal  forceps  in,  431 
objective  examinatiop  of  interior  of  esoph- 
agus an  aid  to,  421 
Mixter'8  method  of,  423 
preliminary  history  taking  in,  421 
preliminary  phy8ical  examination  in,  421 
Kontgen  rayB  in,  423 

use  of  sausage  skin  in,  424 
passage  of,  425 
preparation  of,  424 
technic  of  cxamination  in,  425 
Bumpers  method  of,  422 
Bounding  in,  422 
StrausB^s  method  of,  422 
technic  of  examination  in,  432 
anesthesia  in,  433 
assistant  in,  434 

introduction  of  esophagoscope  in,  434 
position  of  patient  in,  433 
preparation  of  patient  in,  432 
Esophagotome,  440 
E8ophngotomy,  497 
dangers  of ,  500 
ezternal,  498 

anatomical  considerations  of,  499 
indications  for,  498 
technic  of,  499 
intemal,  497 

combined  with  ga8troBtomy,  497 
for  benign  cicatricial  stenosis  of  esoph- 
agus, 440 
Esophagus,  anatomy  of,  417 

course  of  Oflophagiis  in,  420 
length  of  esopbagiiB  in,  418 
position  of  esopliagus  in.  417 
benign  cicatricial  stenosis  of,  437 
appearancc  of ,  through  esophagoscope,  438 
etiology  of,  437 


Esophagus,  benign  cicatricial  stenosis  of,  mor- 

tality  without  e80phagoscopy  in, 

439 

treatment  of,  through  esophagoscope,  439 

conclusions  from,  442 

in   stenosis   requiring   dilatation   only, 

439 
in  stenosis  requiring  gastrostomy,  441 
in   stenosis   requiring   intra-esophageal 
operative  procedure,  439 
intemal  esophngotomy  in,  440 
intra-esophageal  electroly8is  in,  441 
benign  tumors  of,  diagnosis  and  treatment 
of,  by  means  of  esophagoscopy, 
443 
congenital  stenosis  of,  treatment  of,  442 
dilatations  of,  diagnosis  and  treatment  of, 
by  esophagoscopy,  450 
due  to  cardiosi)aBm,  451 
appearance  of,  through  esophagoscope, 

451 
treatment  of,  by  dilatation,  452 
bougie  aid  in,  453 
hydro8tatic,  453 
instrumcntal,  452 
dietetic,  454 
operative,  453 
due  to  spasmodic  contraction,  450 
diverticula  of,  501.     Sce  also  under  Esoph- 
agus, operations  on. 
diagnosis  and  treatment  of,  449 
pulsation,  449 
traction,  450 
Mixter  's  method  of  demonstration  of ,  423 
threaded   bougie   for  passing   and   diag- 
nosing  of,  495 
examination  of,  with  esophagoscope.     8ee 

Esophagoscopy. 
foreign  bodies  in,  location  and  removal  of, 
by  esophag08Copy,  457 
importance  of  skill  in,  459 
mortality  in,  458 
by  external  e8ophagotomy,  498 
inflammation  and   ulceration  of,   diagnosis 
and  treatment  of ,  by  esophagos- 
copy,  454 
in  peptlc  ulcers,  455 
In  8yphilitic  ulceration,  455 
in  tuberculous  lesions,  455 
simple  inflammation  in,  454 
malignant  new  growths  of,  443 

appearance    of,    through    esophagoscope, 
444 
of  infiltrating  epithelioma,  446 
of  polypoid  type,  446 
of  ring-Iike  stenosis,  447 
of  secondary  growth8,  447 
of  ulcerated  cancer,  446 
treatment  of,  447 
dilatation  in,  448 
intubation  in,  448 
radium  therapy  in,  448 
neurosis  of,  diagnosis  and  treatment  of,  by 

eBophag08Copy,   456 
objective  oxaniination  of  interior  of,  421 
Mixter'8  method  of,  423 
preliminary  history  taking  in,  421 
preliminary  phy8ical  examination  in,  421 
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Esophagus,  objective  ezamination  of  interior 
of,  Rontgen  rajs  in,  423 
use  of  sausage  skin  in,  424 
passage  of,  425 
preparation  of,  424 
technic  of  examination  in,  425 
Rumpera  method  of,  422 
sounding  in,  422 
8trau88*s  method  of,  422 
paralysi8  and  paresis  of ,  diagnosis  and  treat- 
ment  of,  by  esophago8copy,  456 
resoction  of,  502.     See  also  under  Esoph- 

agu8,  operations  on. 
strictures  of,  493.     See  also  under  Esoph- 
agus,  operations  on. 
esophagotomy    combined    with    gaatroa- 

tomy  f  or.    See  Esophagotomj. 
extemal  esophagotomj  for,  499 
Esophagus,  operations  on,  491 
esophagoplastj,  522 
e80phagotomy,  497 
dangers  of,  500 
eztemal,  498 

anatomical  considerations  of,  499 
indications  for,  498 
technic  of,  499 
internal,  497 

combined   with   gastrostom/,   497 
for  diverticulum,  501 
after-treatment  of,  502 
anatomical  considerations  of,  501 
technic  of,  501 
introduction  of  sounds  in,  491 
anatomical  considerations  of,  491 
for  diagnosis,  492 
for  dilatation  of  strictures,  493 
bougie  with  thread  guide  in,  494 
contra-indications  to,  496 
dangers  of,  496 
electroljsis  in,  495 
filiform  bougies  in,  493 
rubber  tube  stretched  over  long  probe 

in,  494 
technic  of  passing  bougie  in,  493 
tjpes  of  bougies  used  in,  492 
resection  of  esophagus,  502 

by  intrathoracic  resection  of  tumor  and 
anastomosis    of    esophagus    and 
stomach  bj  a  button,  for  larger 
carcinomata  of  cardia,  518 
with  Payr's  button,  518 
with  Tiegel  *s  button,  519 
by  invagination  method  for  carcinoma  of 

the  cardia,  518 
by  transpleural  route  for  carcinoma  of 

the  cardia,  517 
combined  abdominothoracic  procedure  in, 

for  carcinoma  of  cardia,  520 
dangers  and  diffieulties  of,  522 
in  abdominal  portion,  517 
in  cervical  portion,  502 

anatomical  considerations  of,  502 
causes  of  faiUire  in,  504 
dangers  of,  504 
results  of.  504 
technic  of,  502 

restoration  of  esophagus  in,  502 
in  thoracic  portion,  504 


Esophagus,  operations  on,  resection  of  eaopk 
agus,   in  thoracic   portion«    ana- 
tomical considerations  of,  509 
general  considerations  of  intratLorade 
operations  in,  504 
anesthesia  in,  507 
pneumothorax  in,  504 
collapse  of  lung  in,  504 
diminished  diastolic  espanaion   of 

heart  in,  505 
displacement    of    roediaatinum    in. 

505 
"mediastinal  fluttering'*  in,  505 
overcoming  dangers  or,   by  differ- 
ential  pressure,  506 
Brauer  method  of,  507 
Sauerbruch  methofl  of,  506 
by  intratracheal  insufflation,  507 
in  absence  of  apparatus,  506 
preparation  of  patient  for,  507 
technic  of,  507 
indications  for,  508 
instrumenta  used  in,  509 
technic  of,  510 

(1)  gastrostomy  preceding,  510 

(2)  incision  in,  511 

(3)  opening  of  pleura  in,  511 

(4)  freeing  lung  of  adhesions  in,  512 

(5)  liberating  esophagus   from   snr- 
rounding  atructures  in,  512 

(6)  preparation  for  dividing  eaoph- 
agus  in,  515 

(7)  resection  of  esophagus  in,  515 

(8)  closing  of  chest  in,  516 

(9)  suturing  of  esophagus  to  skin  in, 
516 

(10)  after-treatment  in,  516 
through  neck  and  abdomen  without  open- 

ing  thorax,  for  carcinomata  of 
cardia,  521 
through    resection    of    first,    second    and 
third  ribs,  for  carcinoma  of  up- 
per  part,  520 
Estlander  's  operation  for  empyema  of  pleural 
cavity»  529 
indications  for,  529 
technic  of,  530 
Exenteration  of  orbit,  89 

technic  of,  89,  90 
Exophthalmic  goiter,  nonoperative  treatment 

of,  278 
Exophthalmic  goiter,  operations  for,  275 
anatomical  considerations  in,  269.    See  aUo 

under  Thyroid  gland. 
anesthesia  in,  283 

Crile^s  method  in  administration  of,  284 
general,  284 

intratracheal  insufflation,  284 
local,  285 
rectal,  284 
contra-indications  to,  278 

summary  of,  282 
general  considerations  of,  275 
indications  for,  276 
summary  of,  282 
operative  procedures  in,  279 
choice  of,  283 
injections  into  gland  in,  282 
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}Sxophthalmic  goiter,  operative  procedures  in, 
ligation  of  vesseis  in,  279 
partial  th}rroi(lectoiny  in,  280 
sympathectoniy  in,  282 
thymectomy  in,  281 
postoperative  čare  in,  285 
postoperative  results.in,  286 
functional,  287 
mortalitj  in,  286 
eymptom8  of,  275 
technie  of ,  294 
enucleation  in,  312 

ezcision  or  ertirpation  of  one  lobe  or  one 
lobe  and  isthmus  in,  297 
cloBure  of  wound  in,  305 
drainage  in,  305 
incision  in,  297 
operative  technie  in,  297 
exenteration  in,  313 
general  considerations  of,  294 
incisions  in,  296 

ligation  of  inferior  thjroid  artery  in,  309 
anterior  operation  in,  309 
posterior  operation  in,  311 
ligation  of  superior  thyroid  vesseis  in,  307 
resection  in,  306 
Ezophthalmometer,  Hertell'B,  4 
Exoth7ropexy,  292 

Extradural  tumors  of  spine,  removal  of,  698 
Exudate8,  inflammatorj,  in  pericardium,  aspi- 
ration  or  drainage  of,  578 
general  considerations  of,  578 
in  serous  effasions,  579 
in  tuberculous  pericarditis,  586 
operative  procedures  in,  586 
pericardiotomy  witli  drainage  in,  586 
pericardiotoniy  without  drainage  in,  587 
indications  for,  579 
in  suppurative  pericarditis,  579 
pericardiocentesis  in,  580 
indications  for,  580 
pericardiotomy  versus,  580 
site  of  puncture  in,  581 
technie  of,  582 
pericardiotoniy  in,  583 
for  evacuation  of  purulent  exudate,  583 
resection    of    seventh,    or    sixth    and 
seventh     costal     cartilages     in, 
585 
resection  of  sixth  cartilage  in,  584 
indications  for,  583 
methods  of,  583 
results  of,  586 
Eye,  choked  disk  in,  11 
brain  tumors  and,  15 
chauges  of  visual  field  in,  14 
courso  of,  12 
diugnosis  of,  12 
etiology  of,  11,  12 
8umiimry  of,   16 
treatmeut  of,  15 
Eye,  exaiiiination  of,  1 
auscultation  in,  4 
inspection  in,  1 
measurernents  in,  3 
of  visiou,  4 

blind  Mpots  in,  8 
Bjcrrum  test  for,  8 


Eye,  examination  of  vision,  central,  4 

in  relation  to  cerebral  surgical  disease,  9 
peripheral,  5 
method  of  examination  in,  6 
perimeter  in,  5 
scheme  for  field  of,  6 
ophthalmoscopic,  10 
palpation  in,  2 
transillumination  in,  4 
Eye,  opera tions  on,  17 
anesthesia  for,  18 
general,  18 
local,  18,  19 
enucleation  in,  50 
anesthesia  in,  51 
artificial  eye8  after,  52 
indications  for,  50 
Instruments  for,  51 
technie  of,  51 
modified,  52 
for  chalazion,  56 
for  injuries  to  eyeball,  44 
by  f  oreign  bodies,  45 
in  conjunctiva,  45 
in  comea,  46 
in  interior,  49 
localization  of,  49 
magnetic,  50 
non-magnetic,  49 
in  ciliary  body,  45 
in  conjunctiva,  superficial,  44 
in  comea,  deep,  44 

superficial,  44 
in  sclera,  small  penetrating,  45 
for  strabismus,  40 
Reese  resection  in,  40 

teiphnie  of,  41-43 
tenotomy  in,  43 
technie  of,  43,  44 
general  considerations  of,  17 
on  conjunctiva,  25 
injections  in,  25 

pterygium  in,  McReynold  's  operation  for, 
25-27 
on  cornea,  22 
for  paracentesis,  24 
for  ulcer,  22 
cauterization  in,  23 
Saemisch  incision  of  cornea  in,  23 
tattooing  of  cornea  in,  23 
Instruments  in,  24 
operation  in,  24 
on    eyelashes,  .54.      See    dUto   under   Eye- 

lashes. 
on  eyelids,  53-75.     See  also  under  Eyelids. 
on  iris,  27 
iridectomy,  27 
anesthesia  in,  27 
Instruments  for,  27 
technie  of,  27-29 
on  lacrimal  apparatus,  75.    See  aUo  Lacri- 

mal  apparatus. 
on  lens,  29 
for  cataract,  30 
hard,  31 

extraction  of ,  in  capsule,  35 
simple,  31,  32 
with  iridectomy,  32-35 
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Eje,  operations  on  lens,  f or  cataract,  aecond- 
ary,  35 
DeWecker  operation  in,  36 
discission  in,  36 
needling  in,  35 
soft,  30 

linear  extraction  of,  31 
needling  of  anterior  capsule  in,  30 
for  glaucoma,  37 
absolute,  39 

enucleation  in,  39 
acute,  37 

iridectomy  in,  37 
myotics  in,  37 
trephining  in,  38 
ehronic,  38 

iridectomj  in,  38 
trephining  in,  38 
from  old  iritis,  39 
iridectomy  in,  39 
for  high  myopia,  removal  of  ]en8  in,  29 
operative  technic  of ,  30 
on  orbit,  84.    See  also  Orbit, 
surgical  anatomy  of  eyeball  in,  20 
aqueou8  chamber  in,  22 
choroid  coat  in,  21 
ciliary  body  in,  21 
conjunctiva  in,  22 
cornea  in,  20 
hyaluid  membrane  in,  22 
iris  in,  21 
lens  in,  22 
capsule  of,  22 
cortex  of,  22 
nucleus  of,  22 
su8pen8ory  ligament  of,  22 
retina  in,  22 
Bclerotic  coat  in,  21 
tenon  's  capsule  in,  22 
vitreous  chamber  in,  22 
Eyela8he8,  operations  on,  54 

removal  of,  by  electrolysi8,  54 
Eyelids,  operations  on,  53 
for  ectropion,  58 
cicatricial,  62 

skin  grafting  in,  63 
Wharton-Jone8  operation  in,  63 
senile,  59 

cautery  puncture  for,  59 
Kuhnt-Meller  operation  for,  59-62 
spastic,  58 
for  entropion,  64 
cicatricial,  65 

canthoplasty  in,  66 
Snellen  ^s  operation  for,  65 
tar8orrhaphy  in,  66,  67 
spastic,  64 

cauterv  puncture  in   (Ziegler),  65 
Gaillard  sutures  in,  64 
for  injuries,  74 

from  foreign  bodies,  75 
superficial  wounds  in,  74 
for  ptosis,  67 

resection  of  tarsus  in,  68 

technic  of,  69 
Tansley-IIunt  operation  for,  68 
for  rostoration  of  culdosac,  71-74 
for  sty  (horiieolum),  55 


EyeUdB,    operations    on,    for    fiymblepharoii, 
71 
May-Hotz  operation  in,  71 
for  trachoma,  57 
surgical  anatomy  of,  53 

Facial  nei-ve,   injury   to,  in   radieal  mastoid 

operation,  140 
Fascia,  axillary,  anatomy  of,  621 
Fibro-epithelial   tumors   of   breast,   operative 

treatment  of,  646 
Fibroma  of  abdominal  wall,  764 
periductal,   of   breast,  operative   treatznent 
of,  646 
Finger  method  of  total  rhinopIasty,  178 
Finney'8  method  of  rhinometatheais,  192 
Fistulae,  gastric,  763 
intestinal,  763 

of  Balivary  glands  and  ducta.    See  SaliTary 
glands  and  ducts. 
Forceps,  rongeur,  for  ear  operations,  108 
Foreign  bodies  in  abdominal  waU,  760 
in  bronchi,  removal  of,  554 
by  bronebotomy  through  chest  wall8,  363 
method  of  procedure  in,  363 
site  of  thoracic  incision  in,  364 
in  ear,  110 

operations  for  removal  of,  110 
in   esophagus,   extemal   esophagotomj    for 
removal  of,  498 
location  and   removal  of,  by  esophagos- 
copy,  457 
importance  of  skill  in,  459 
mortality  in,  458 
in  eye,  extraction  of,  45 
in  conjunctiva,  45 
in  cornea,  46 
in  interior,  49 

localization  of,  49 
magnetic,  50 
non-magnetie,  49 
in  eyelids,  75 

in  heart,  operation  for  removal  of,  606 
involving  heart  and  seen  and  felt  exter- 

nally,  606 
permanently  lodged  in  heart,  607 
small,  introduced  through  recent  wound8, 
606 
in  orbit,  incision  for,  87 
in  pericardium,  operations  for  removal  of, 

590 
in  8alivary  ducts,  removal  of,  220 
in   trachea  or  bronchi,   operations   for   re- 
moval of,  371 
complications  in,  372 
procedures  in,  371 
lef t  in  wounds  of  celiotomy,  787 
Formalin  applications  in  treatment  of  inop- 

erable  cancer  of  breaat,  673 
Fractures  of   spine,   operative   treatment  of, 
710 
in  old  fractures,  712 
in  recent  fractures,  710 
contra-indicatlons  to,  711 
indicatious  for,  711 
preliminary  treatment  of,  710 
technic  of  operation  in,  712 
results  of,  713 
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Fractures,    spontaneous,    accompanying    car- 

cinoma  of  breast,  674 
Freund  's  method  af  chondrotomj  of  first  rib 
in  operative  treatment  of  tuber- 
culosis  of  lungs,  542 
Friedrich's  method  of  eitensive  resection  of 
ribs  in   operative   treatment  of 
tuberculosis  of  lungs,  543 
Frontal  sinus,  opera tions  on,  198 
eitranasal,  200 
Beck^s   double   osteoplastic   flap   method 

of,  203 
HajekLuc  method  of,  205 
Killian'8  method  of,  200-202 
Knapp'8  method  of,  202 
Kuhnt'8  method  of,  205 
intranasal,  199 

Oood'8  method  of,  199 
Halle'8  method  of,  199 
Falguration  in  treatment  of  inoperable  can- 
cer  of  breast,  673 
in  treatment  of  raw  area  following  opera- 
tions  for  cancer  of  the  breast, 
668 
Furunele  of  auditory  canal,  95 
operative  treatment  of,  101 

Gaillard    sutures    for    treatment    of    spastic 

entropion,  64 
Galactocele,  operative  treatment  of,  637 
Galactophoritis,  operative  treatment  of,  631 
Galactorrhea,  treatment  of,  622 
Gallbladder  and  ducts,  expo8ure  of ,  for  opera- 
tion,  769 
Bevan'8  incision  in,  771 
Kocher^s  oblique  incision  in,  770 
A.  W.  Mayo-Robson 's  incision  in,  770 
vertical  incision  in,  769 
Galvanocauter^r  for  rerooval  of  new  growths 

on  vocal  cords,  340 
Gangrene   of   lungs,   operative   treatment  of, 

540 
Gangrenous    cellulitis    of    breast,    operative 

treatment  of,  636 
Gastric  crises  of  tabes,  division  of  posterior 
spinal  roots  for  relief  of,  714 
results  of,  718 

technie  of  operation  for.     8ee  Rhizotomj. 
Gastric  fistula*,  763 

GastroBcope,  464.     8ee  also  Gj>stro8Copy. 
Gastro8ropy,  460 

appcarances  of  normal  stomach  in,  471 
cancer  and  ulccr  of  stomach  in,  473 
appcarances  in,  473 

microBCOpic  examination  of  portions  of, 
474 
diagnosis  of  pathological  conditions  within 
stomach  in,  471 
Xray  and  gastroscope  in,  combined,  value 
of,  476 
comparativo  value  of,  474 
field  of  uscfulness  of,  470 
hi8tory  an<l  general  principles  of,  460 
direct  endoscope  in,  462 
indircct  teloseopo  in,  462 
Jackson^s,  Chevalier,  i^mloseope  in,  463 
von  Mikuiicz  gastroscope  in,  461 
von  Mikuiicz 'b  work  in,  461 

53B 


GaBtro8Copy,  history  and  general  principles 
of,  Bewidzoff's  gastroscope  in, 
463 

Bosenheim^s  indirect  optical  gastroscope 
in,  463 
Instruments  used  in,  464 

direct  endoscope  in,  value  of,  470 
gastroscope  in,  464 
technie  of  insertion  of  gastroscope  in,  468 
anesthesia  in,  468 
passing  of  gastroscope  in,  469 
position  of  patient  in,  468 
Gastrostomy  in  treatment  of  benign  cicatri- 
cial  stenosis  of  esophagus,  441 
preceding  complete  laryngectomy,  351 
German  method  of  to  tal  rhinopla8ty,  180 
Girard's  method  of  mastopexy  in   treatment 

of  pendulous  breast,  624 
Glaucoma,  37 
absolute,  39 

enucieation  in,  39,  50 
acute,  37 

iridectomy  in,  37 
myotic8  in,  37 

paracentesis  of  cornea  in,  24 
trephining  in,  38 
chronic,  38 

iridectomy  in,  38 
trephining  in,  38 
from  old  iritis,  39 
iridectomy  in,  39 
8econdary,  paracentesis  of  cornea  in,  24 
Globe  of  eye,   foreign   bodies  in,  eztraction 
of,  49 
localization  in,  49 
magnetic,  50 
non-magnetic,  49 
Gluck  on   single-stage  operation  in  complete 

laryngectomy,  351 
Goiter,  exophthalmic.     See  Exophthalmic  goi- 

ter. 
Goiter,  lingual,  treatment  of,  313 
Goiter,  simple,  operations  for,  289 

anatomical    considerations   in.      See  under 

Thyroid  gland,  operations  on. 
contra-indications  to,  290 
indications  for,  289 

abnormalIy  situated  goiter,  289 
deformity  or  discomfort,  289 
pressure  disturbances,  290 
suspicion  of  maligiiancy,  289 
Byraptom8  of  toxemia,  290 
medical  treatment  vs,  operative  treatment 

in,  290 
results  of  operations  in,  293 
mortnlity  in,  293 

postoperative  complications  in,  293 
relief  of  8ymptom8  in,  291 
surgical  procedures  in,  290 
choice  of,  293 

displacement  or  dislocation  in,  292 
enucieation  of  tumors  in,  291 
with  excision  in,  292 
with  resection  in,  292 
,    excision  in,  291 
incision  of  cy8t8  and  exenteration  in,  292 
isthmectomy  in,  292 
obsolete  method  s  in,  293 
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Goiter,  simple,  surgical  procedures  in,  resec- 
tion  in,  291 
with  eicision,  292 
tracheotomj  in,  292 
technic  of,  294 
enucleation  in,  312 

eicision  or  extirpation   of  one  lobe  or 
one  lobe  and  isthmus  in,  297 
dosure  of  wound  in,  305 
drainage  in,  305 
incision  in,  297 
operative  technic  in,  297 
ezenteration  in,  313 
general  considerations  of,  294 
incisions  in,  296 

ligation  of  inferior  thjroid  artery  in,  309 
anterior  operation  in,  309 
posterior  operation  in,  311 
ligation  of  superior  thjroid  veseels  in,  307 
resection  in,  306 
Good'8   method    of   intranasal   operation   on 

frontal  sinus,  199 
Graves'  disease.    8ee  Exophthalmic  goiter. 
Grossich^s  method  of  using  tincture  of  iodin 
for    preparation    of    operative 
field  in  operations,  774 
Guisez,  work  of ,  on  intra-esophageal  electrolj- 
sis  for  treatment  of  benign  cica* 
tricial  stenosis,  441 
Gulecke'8  method   for   division   of   posterior 

spinal  roots,  719 
Gunn,  Marcus,  on  course  of  choked  disk,  13 
Gunshot  wounds  of  abdominal  wall,  760 
Gjnecomazia,  operative  treatment  of,  627 

von  Hacker,  method  of,  for  repair  of  ala  of 
noše,  183 
for  restoring  esophagus  following  resec- 
tion of  cervical  portion,  504 
work  of,  on  esophagoscopy,  429 
Hajek-Luc  method  of  extranasal  operation  on 

frontal  sinus,  205 
Halle^s   method   of    intranasal   operation   on 

frontal  sinus,  199 
Handley's  lymphopla8ty,  670 
Heart,  foreign  bodies  in.     See  Heart,  opera- 
tions on,  for  foreign  bodies. 
Buture  of ,  in  wounds  of  heart.     See  under 
Heart,      operations      on,      for 
wound8. 
wounds  of,  operations  for  treatment  of ,  592. 
See  also  under  Heart,  operations 
on. 
Heart,  operations  on,  592 
cardiac  massage  in,  607 
indications  for,  607 

methods  of   approach  to  heart  in,   607, 
608 
experimental,  609 
for  foreign  bodies  in  heart,  606 
involving  heart  and  seen  and  felt  exter- 

nally,  606 
perraanently  lodged  in  heart,  607 
small,  introduced  through  recent  wound8, 
606 
for  removal  of  pulmonary  eraboli,  Trende- 
lenburg'8  operation,  608 
general  considerations  of,  608 


Heart,   operations   on,   for   removal    of    pnl- 
monary  emboli,  Trendelenburg 's 
operation,  technic  of,  609 
for  wound8  of  heart,  592 
conclusions  on,  603 
general  considerations  of,  592 
Slustrative  čase  of,  604 
indications  for,  592 
postoperative  treatment  of,  603 
results  of,  603 
technic  of ,  593 
anesthesia  in,  593 

closure  of  superficial  wound  in,  603 
differential  pressure  in,  593 
drainage  in,  600 
expo8ure  of  heart  in,  594 

hj  extrapleural  eiploratorj  pericar- 

diotomy,  597,  598 
hj  intercostal  incision,  595 
hj  osteoplastic  flaps,  596 
location  of  woimd  in,  598 
preparation  in,  593 
Buture  of  heart  in,  599 
inspection  of  lung  in,  600 
Buture  material  in,  599 
technic  of ,  599 

treatment  for  cessation  of  heart  dur^ 
ing,  600 
Buture  of  pericardium  in,  600 
Heart  and  pericardium,  anatomy  of,  571 
chest  wal]  in,  576 

relations  of  lungs  to,  577 
relations  of  pleune  to,  576 
heart  in,  573 
arteries  of ,  574 
chambers  of ,  574 
nerves  of,  574 
position  of,  573 
structure  of,  574 
veins  of,  574 
pericardium  in,  571 
blood  supply  of ,  573 
divisions  of,  573 
layer8  of,  572 
ligaments  in,  573 
relations   of    heart    and   pericardium   to 
thoracic  wall  in,  575 
Heidenhain^s  costotran8versectomy  operation, 

560,  561 
Heliotherapy  in  treatment  of  tuberculouB  cer- 
vical adenitis,  388 
Hemilaminectomy  in  open  ing  of  spinal  eanal, 

692 
Hemorrhage  following  celiotomy,  788 

from  intercostal  and  intemal  mammary  ar- 
teries, operations  to  check,  532 
Hemothorax,  operations  on  lungs  for^  538 
Hernia,  abdominal,  763 

cerebri,  164 
Herteirs  exophthalmometer,  4 
Heterochronic  lactation,  treatment  of,  622 
Hill  and  filsner  indirect  telescope  for  gastros- 

copy,  465 
Hinsberg  operation  on  labyrinth,  147 
Hodgkin^s  disease,  383 
diagnosis  of,  383,  384 
generalization  in,  384 
treatment  in,  385 
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Hodgkin^B    diseaBe,    medical    treatment    in, 
384 
recurrence  of,  384 
nigoB  and  s^mptoms  of ,  383 
surgical  treatment  of,  384 
X-ray  treatment  of,  384 
Hoffman'8   test   in   tetania   parathTreopriva, 

326 
HolIander'B  method  of  total  rhinoplastjr,  180 
Hordeolum,  operative  treatment  of,  55 
Hueter  's  method  of  restoration  of  tip  of  noše, 

187 
Hjaloid  membrane  of  eyey  anatomj  of,  22 
Hjdatid  disease  of  breast,  operative  treatment 
of,  637 
of  lungB,  opera tions  for,  551 
Hydrocephalu8,  mild  chronic,  lumbar  punctare 

in  treatment  of,  678 
Hygroma  colli,  operative  treatment  for,  402 
HTperthjroidism,  treatment  of ,  275 
Hjpertrophj  of  breast,  diffuse,  operationa  for, 
625 
associated  ivith  pregnanej,  627 

prognosiB  in,  627 
not  associated  with  pregnanc7,  625 
vaginal,  626 
operative  treatment  of ,  626 
amputation  in,  626 
resection  in,  626 
palliative  treatment  of ,  626 

Ileu0,  mechanical,  fo11owing  celiotomj,  787 
Indian  method  of  total  rhinopIa8ty,  170 
Inflammation  of  abdominal  wall.    8ee  Abdom- 

inal  wall,  inflammation  of. 
Inflammation   and   ulceration    of   esophagus, 

454 
Injections  of  sac  in  treatment  of  spina  biflda, 

744 
Intercostal  incision  in  expo8ure  of  heart  for 

operation,  595 
Intestinal  fistula,  763 
Iridectomy,  27 
anesthesia  in,  27 
instrumenta  for,  27 
technic  of,  27-29 
Iris,  anatomj  of,  21 

operation  of  iridectomj  in,  27-29 
Iritis  with  tension,  paracentesis  of  eomea  for, 

24 
Irrigation  of  lacrimal  passage,  78 
Israers  method  of  rhinometathesis,  193 
method  of  total  rhinoplastj,  178 
modification  of  Koenig^s  method  of  rhino- 
metathesis, 191 
l8thmectomy  for  simple  goiter,  292 
Intradural  tumors  of  spine,  removal  of,  fol- 
lowing  laminectomy,  698 
general  technic  of,  698 
special    procedures    at    difi^erent    levels    of 
cord  in,  701 
Intramedullar^  tumors  of  spinal  cord,  technic 
of  removal  of ,  following  laminec- 
tomy,  702 
aspiration  of  cord  in,  703 
failure  to  find  growth  in,  708 
incision  of  cord  in,  704 
lecognition  of  tumor  in,  702 


IntrameduUarj  tumors  of  spinal  cord,  removal 
of  gTOwth  in,  705. 
extrusion  of  tumor  in,  705 
Intubatlon,  364 
in  malignant  tumors  of  esophagus,  448 
indications  for,  364 
removal  of  cannula  in,  365 
technic  of,  365 
Italian  method  of  total  rhinoplastjr,  176 

Jackson's,  Ghevalier,  endoscope  for  gastros- 
copy,  463 
esophagoscope,  430 
Janeway's  esophagoscope,  430 

gastroscope,  464 
Joseph^B  method   for  repair  of  ala  of  noše 
with  transplantation  of  non-pe- 
dunculated  skin  flaps  taken  f  rom 
noše,  185 
of  rhinometathesis,  193 
Judd'8  operation  of  conservative  amputation 
of   breast  with   aiillar^r  glands 
and  fascia  for  c^rstic  diseases  of 
breast,  638 
Jugular  bulb,  operationa  on,  for  thrombosis 
of    sigmoid    and    lateral    sinus, 
151 
Jugular  vein,  intemal,  ligation  and  resection 
of,    for   thrombosis   of   sigmoid 
and  lateral  sinus,  156 
contra-indications  to,  157 
indications  for,  151,  156 
technic  of,  157-159 

Keating-Hart   fulguration   method   of   treat- 
ing  ezposed  area  following  op- 
eration   for    cancer    of    breast, 
668 
Keegan's  method  of  total  rhinoplastj,  170. 
See  also  Rhinoplastj,  total,  In- 
dian method  of . 
Keloid    of    breast,    electrical    treatment    of, 
638 
radium  therapy  for,  638 
X-ray  therapy  for,  638 
Killian'8  method  of  extranasal  operation  on 

f  rontal  sinus,  200-202 
Kirstein,  work  of,  on  e8ophago8Copy,  429 
Knapp's  method  of  eztranasal  operation  on 

frontal  sinus,  202 
Eoiopfs   apparatus   for   production  of   arti- 

ficial  pneumothorax,  546 
Kocher'8  method  for  exposure  of  heart  by 
osteoplastic  flap,  59 o 
modiflcation    of    Heidenhain^s    costotrans- 

versectomy,  561 
oblique  incision  for  exposure  of  gall-blad- 

der  and  ducts,  770 
osteoplastic    resection    of    sternum    in    an- 
terior  mediastinotomy,  556 
Koenig^B  method  for  repair  of  ala  of  noae, 
184 
method  of  rhinometathesis,  190 
Israel^s  modification  of,  191 
method  of  total  rhinoplasty,  171 
KoUe^s  method  of  restoration  of  tip  of  noae, 

187 
Krakau,  work  of,  on  esophagoBCopy,  429 
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Krdnlein'8  operation  of  osteoplastic  resection 

of  outer  wall  of  orbit,  87 
operative  technic  in,  87-89 
Kuhnfs  method  of  extrana8al  operation  on 

frontal  sinus,  205 
Kuhnt-Meller  operation  for  senile  ectropion, 

59-62 
Kussmaul,  work  of,  on  esophagoscopjr,  428 
Kiittner^B  operation  for  treatment  of  pendu- 

lous  broast,  625 
Kjpbosis  of  fetal  spine  a  cause  of  spina  bi- 

fida,  725 

Labadie^B    method    of    removai    of    tongue 
through   jaw   for   treatment   of 
malignant  grovvths,  250 
Labyrinth,  operations  on,  142 
after-treatment  in,  149 
anatomical  considcrations  in,  145 
cochlea  in,  146 
semicircular  canals  in,  146 
vestibule  in,  145 
choiee  of,  149 
contra-indications  to^  145 
functional  tests  in,  143 
absolute  hearing  test,  143 
caloric  test,  143 
fistula  test,  144 
rotation  test,  143 
general  considcrations  in,  145 
Hinsberg  operation  in,  147 
indicatiuns  for,  145 
Neumann  operation  in,  148 
structures  to  be  avoided  in,  149 
Burgical  guides  to  vestibule  in,  147 
gjmptoms  of  vestibule  irritation  in,  144 
ataxia,  144 
njstagrous,  144 
vertigo,  144 
Lacrimal  apparatus,  operations  on,  75 
for  irrigation,  78 
lacrimal  sac  oxtirpation,  79 
after-treatment  in,  82 
dissection  in,  80 
incision  in,  primary,  80 
indications  for,  79 
injection  in,  79 
instruments  for,  79 
suturing  in,  82 
on   lacrimal    gland,   excision    of   palpebral 

portion  of,  83 
probing  in,  76 

slitting  canaliculus  and  lacrimal  duct  in,  78 
Burgical  anatomy  in,  75 
canaliculi  in,  75 
lacrimal  gland  in,  75 
lacrimal  groove  in,  75 
lacrimal  sac  in,  75 
nasal  duct  in,  75 
Lacrimal  probes,  76,  77 
Lacrimal  punotum,  53 
Lacrimal  sac  speculum,  Mueller^s,  79 
Lactation,  heterochronic,  treatment  of,  622 
Lactation    mastitis,    operative    treatment   of, 

624 
Laminectomj,  682 

anatomy  of  spina!  canal  in  relation  to,  682 
anesthesia  in,  686 


Laminectomj,  conditions  requirin^y  719 
dangers  and  difiiculties  of,  ^3 
abdominal  distention  in,  693 
bladder  disturbances  in,  693 
leakage  of  cerebrospinal  fluid  in,  693 
for  tumor  of  spinal  column  and  cord,  696 
division  of  anterolateral  tracts  of  cord  in, 

697 
general  considcrations  of,  696 
in  eztradural  tumors,  698 
in  intradural  growths,  698 
general  t«chnic  of,  698 
special  procedures  at  different  levels  of 
cord  in,  701 
in  intramedu]lary  tumors,  702 
aspiration  of  cord  in,  703 
failure  to  find  growth  in,  708 
incision  of  cord  in,  704 
recognition  of  tumor  in,  702 
removai  of  growth  in,  705 
extrusion  of  tumor  in,  705 
results  of  surgical  treatment  in,  709 
functions  of  spinal  column  after,  695 
mortalit7  of  operation  of,  696 
norma!  appearance  of  spinal  cord  in,  694 
position  of  patient  in,  685 
recognition  of  spinal  lesions  in,  694 
technic  of  operation  in,  687 

(1)  incision,  687 

(2)  division  of   interspinous  ligaments^ 

688 

(3)  removai  of  spinous  procesnes,  689 

(4)  removai  of  laminse,  689 

(5)  control  of  bleeding,  690 

(6)  incision  of  dura,  690 

(7)  closing  of  dura,  691 

(8)  closing  of  wound,  691 

two-stage  operations  in,  intlications  for,  695 
Landolt  test-type8  for  examination  of  vision, 

4,  5 
von  Langenbeck's  method  of  restoration  of 
columna  of  noše,  187 
method  for  repair  of  ala  of  noše,  183 
von  Langenbeck-Sedillot  method  of  removing 
tongue    through    jaw    in    treat- 
ment   for    malignant    growth8, 
249 
Laparotomy.    8ee  Celiotomy. 
Laryngeal  cancer,  complete  laryngectom7  in, 
347.      See    also    Laryngectomy, 
complete. 
diagnosis  of,  348 
Laryngectomy,  complete,  .346 
indications  for,  348 

epitheliomatouB  grovvths  in,  348 
laryngeal  cancer  in,  347 

diagnosis  of,  348 
sarcoma  in,  348 
technic  of ,  350 

in  single-stage  operation,  351 
in  two-stage  operation,  351 
closure  of  wound  in,  355 
complications  follovving,  352 
local  infection  in,  352 
mediastinal  abseess  in,  352 
pneumonia  in,  352 
ga8tro8tomy  in,  351 
operative  procedure  in,  353 


INDEX 


809 


Lar^ngeetom^,  technic  of,  in  two-8tage  op- 
eration,     tracheotoiny    in,    351, 
353 
fizing  of  trachea  in,  353 
paeking  in,  353 
partial,  346 

indications  for,  346 
technic  of ,  346 
Larjngofltomjr,  341 
indications  for,  341 
technic  of ,  342 
Larjngotomj  by  means  of  a  cutting  dilator, 
341 
throngh  cricothjroid  membrane,  344 
indications  for,  344 
technic  of ,  345 
Larjnz,  epitheliomatons  growtbs  of ,  complete 
larjngectomj  in,  348 
sarcoma  of,  complete  lar^rngectomj  in,  348. 
8ee    aUo    Larjngectomj,    com- 
plete. 
LarTnz,  operations  on,  339 
epiglottidectomj  in,  339 
indications  for,  339 
results  of,  340 
technic  of,  339 
larjngectomjr,  complete,  346 
indications  for,  346 
epitheliomatons  grovths  in,  348 
laryngeal  cancer  in,  347 

diagnosis  of ,  348 
sarcoma  in,  348 
technic  of,  350 
in  single-stage  operation,  351 
in  two-stage  operation,  351 
closure  of  wound  in,  355 
complications  following,  352 
local  infection  in,  352 
mediastinal  abscess  in,  352 
pneumonia  in,  352 
gastro8tom7  in,  351 
operative  procedure  in,  353 
tracheotomj  in,  351,  353 
fizing  of  trachea  in,  353 
packing  in,  353 
partial,  346 

indications  for,  346 
technic  of ,  346 
]aryngostomy,  341 
indications  for,  341 
technic  of,  342 
larjngotom/  bj  means  of  a  cutting  dilator, 
341 
through  cricothyroid  membrane,  344 
indications  for,  344 
technic  of,  345 
on  Tocal  cords,  for  removal  of  new  growths, 
340 
by  forceps,  340 
bj  galvanocauterj,  340 
by  other  methods,  341 
thyrotomy,  342 

indications  for,  342 
technic  of,  343 
Lens  of  eye,  anatomy  of,  22   ' 
capsule  of,  22 
cortex  of ,  22 
nucleus  of ,  22 


Lens  of  eye,  suspensory  ligament  of,  22 
cataract  in,  ertraction  of,  30 
hard,  31 
eztraction  of ,  in  capsule,  35 
simple,  31,  32 
with  iridectomy,  32-35 
8econdary,  35 

DeWecker  operation  in,  36 
discission  in,  35 
needling  in,  35 
soft,  30 

linear  eztraction  of,  31 
needling  of  anterior  capsule  in,  30 
operations  on,  for  glaucoma,  37.     See  aUo 

Glaueoma. 
removal  of ,  in  high  myopia,  29 
Lerchc  's  dilator  for  stenosis  of  esophagas  due 
to  cardiospasm,  452 
esophagotome,  440 
Lewisohn's  esophagoscope,  432 
Lezer's   technic   of   Indian   method  of   total 
rhinopla8ty,  173 
technic  of  Italian  method  of  total  rhino- 
pla8ty,  177 
Leysin  sanatoria  for   treatment  of  tubercu- 

losis  by  heliotherapy,  388 
Ligation    of    blood-vessels   in    operation    for 

ezophthalmic  goiter,  279 
Lingual  goiter,  treatment  of,  313 
Lingual  tonsil,  removal  of,  267 
Lipoma    of    breast,    operative    treatment    of, 
646 
of  floor  of  mouth,  removal  of,  246 
Lumbar  puncture,  677 
after-eflfects  of,  681 
in  j  ec  t  ion  of  drugs  by  means  of,  680 
instruments  for,  678 
site  of,  678 
technic  of,  679 
therapeutic  value  of,  677 
Lungs,  abscess  of,  operations  for,  539.     See 
also  under  Lungs,  operations  on. 
actinomycosi8   of,    operative   treatment  of, 

542 
gangrene  of ,  operative  treatment  of ,  540 
open   wounds   of,   operative   treatment   of, 

537 
resection  of,  552 

subcutaneous  injuries  of,  operative  treat- 
ment of,  535.     See  also  under 
Lungs,  operations  on. 
tuberculosis    of,    operative    treatment    of, 
542.    See  also  under  Lungs,  op- 
erations on. 
Lungs,  operations  on,  535 
for  abscess  of  hmg,  539 
acute,  540 

one-stage  operation  for,  540 
bronchotomy    through    chest    walls    for, 

364 
chronic,  539 

two-8tago  operation  for,  539 
hcaling  of,  folIowing  operation,  540 
in  old  abscesBes,  540 
for  actinomyco8i8  of  lungs,  542 
for  bronchiectasis,  541 
indications  for,  541 
methods  of  operation  in,  541 
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LungB,  operations  on,  f  or  bronchiectasis,  meth- 

ods  of  operation  in,  by  corabina- 

tion   of    ligation    of   pulmonarT* 

arterj  and  thoracopla8t7,  541 

b7  interpleural   pneumol^sia    (Torek 's 

method)|  541 
by  ligation  of  pulmonary  arterj,  541 
b7    production    of    artificial    pneumo- 

thorax,  541 
by  simple  drainage,  541 
by  thoracopIa8tyi  541 
f  or  emphyBema  of  lungs,  552 
f  or  gangrene  of  lung,  540 
for  nydatid8,  551 

for  open  wound8  of  pleura  and  lung,  537 
for  pneumothorax  and  hemothoraz,  538 
for  subcutaneous  injuries,  535 
indications  for,  535 
hemorrhage  in,  535 
pneumothorax  in,  535 
technic  of,  536 
for  tuberculosis  of  lungs,  542 

Freund'8  method  of  c}iondrotomy  of  first 

rib  in,  542 
Friedrich'8  method  of  eitensive  reseetion 
of  rib8  in,  543 
dangers  of ,  544 
technic  of,  543 
interpleural  pneumoly8ia  in  (Torek),  548 
danger8  of,  due  to   injury  to  wall  of 
lung  cavity,  549 
illustrative  čase  in,  549 
infection  in,  549 

Bubcutaneou8  emphy8ema  in,  549 
general  considerations  of,  548 
refilling  with  nitrogen  in,  551 
technic  of  operation  in,  548 
value  of,  551 
pneumothorax,  artificial,  in,  545 
apparatus  for,  546 
dangers  of,  547 
nitrogen  used  in,  546 

quantity  of,  548 
technic  of  production  of,  547 
reseetion  of  diseased  apex  in,  542 
thoracopla8ty  in,  two-8tage,  544 
technic  of ,  544,  545  * 
Wilm8'.  method  of,  544 
reseetion  of  lung,  552 
indications  for,  552 
technic  of,  553 
Lymphangitis,  mild,  of  abdominal  wall,  760 

of  breast,  operative  treatment  of,  631 
Lymphatic8,  axillary,  620 
extra-axillary,  621 
of  breast,  618 
cutaneous,  618 
glandular,  618 

other  lymph  channels  in,  619 
of    parietes    and     structures    over    which 
breast  lies,  619 
fascial  lymphatic  plexus,  619 
lymphatics  of  intercostal  muscles,  620 
of  external  oblique  and  rectus  musclee, 

620 
of  intemal  intercostal  muscles,  620 
of  pectoral  muscles,  620 
of  serratus  magnus,  620 


MacCormac'B  method  of  total  rhinoplas^,  176 
Magnets    for    extraction    of    foreign    bodies 

f  rom  globe  of  eye,  48,  50 
Mamma.    See  Breast 
Mammillipla8ty  for  umbilieation  of  nipples, 

628,  629 
von    Mangold'8    method    of    rhinomitatliesifly 

192 
Mania,  acute,  following  eeliotomy,  788 
Manubrium,  osteoplastic  reseetion  of,  in  an- 

terior  media8tinotomy,  556 
Marion  's  method  for  exposure  of  heart,  597 
Marple  electric  ophthalmoscope,  11 
Mastitis,  acute,  operations  for^  630 
in  abscess  of  breast,  631 
complicatione  of  operations  in,  635 
inframammary,  632 
non-tuberculous  chronic,  635 
retromammary,  632 
operative  treatment  of ,  633 

areolar    skin    incision    in    (More- 

stin),  635 
large  anterior  radiating  ineiaions 

in,  635 
multiple  small  radiating  ineiaions 
pluB  Bier^B  hyperemic  treatment 
in,  634 
small    anterior    radiating   inciaion 
with    drainage    in    thoraeomam- 
mary  furrow  (Shield),  633 
Bupramammary,  631 
in  galactophoritis,  631 
in  gangrenous  cellulitis  of  breast,  636 
in  ligneous  phlegmon  of  breast,  636 
in  lymphangitis  of  breast,  631 
of  general  infection,  630 
of  local  infection,  630 

abortive  treatment  in,  630 
prophylactic  treatment  in,  630 
adolescentium,  operative  treatment  of,  624 
chronic,  treatment  of ,  636 
lactation,  operative  treatment  of ,  624 
neonatorum,  operative  treatment  of ,  623 
Mastodynia,  operative  treatment  of,  627 
Mastoid  operation,  radical,  130 
after-treatment  in,  140 

skin  grafting  in,  140,  141 
anatomical  considerations  in,  131 
canal  for  tensor  tympani  muaele  in,  132 
character  of  bone  in,  131 
eustachian  tube  in,  132 
extemal  semicircular  canal  in,  132 
facial  nerve  in,  131 
foramen  ovale  and  rotundum  in,  132 
glenoid  fossa  in,  132 
jugular  bulb  in,  132 
lateral  sinus  in,  132 
promontory  in,  132 
tegmen  tympani  in,  133 
complications  following,  142 
indications  for,  130 
in3ury  to  facial  nerve  in,  140 
prognosis  of,  142 
tec^ic  of ,  133 

(1)  incision  in,  133 

(2)  reflections  of  periosteum  and  separa 

tion  of  fibrouB  auditory  canal  in, 
133 
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Mastoid  opera tion,  radical,  technic  of,  (3) 
preliminarj  removal  of  bone 
over  outer  wall  of  attic,  antrum 
and  posterior  canal  wall  in, 
134 

(4)  opening  of  antrum  and  removal  of 

mastoid  cella  in,  134 

(5)  removal  of  posterosuperior  quadrant 

of  honj  canal  wall  in,  135 

(6)  lowering  of  facial  ridge  in,  136 

(7)  removal  of  outer  wall   of   attie   in, 

136 

(8)  obliteration   of   hypotympanum   in, 

137 

(9)  curettage  of  eustachian  tube  in,  138 

(10)  formation  of  plastic  fiap  in,  139 

(11)  suture  of  posterior  wound  in,  139 
Mastoid  opera tion,  simple,  111 

aftertreatment  in,  126 
exposure  of  dura  in,  127 
delayed  healing  in,  127 

bare  or  necrotic  bone  in  mastoid  cavitj 

in,  127 
continued   suppuration   in   middle   ear 


in,  127 


general  constitutional  defects  in,  128 

general  considerations  in,  126 

discharge  f  rom  auditory  canal  in,  126 
pain  in,  126 
temperature  in,  126 

packing  and  dressing  in,  126 

wound8  of  dura  in,  127 

Tvounds  of  sinus  in,  127 
anatomical  considerations  in,  114 

aditus  in,  115 

dura  in,  116 

facial  nerve  in,  116 

horizontal  semicircular  canal  in,  116 

mastoid  antrum  in,  115 

mastoid  cells  in,  117 

sigmoid  sinus  in,  116 

surface  markings  in,  114 
blood-clot  dressing  in,  129 
indications  for,  111 

aural  discharge  in,  112 

complications  in,  114 

constitutional  sjmptoms  in,  114 

drum  membrane  and  canal  wall  in,  112 

duration  of  symptoms  in,  111 

infection  in,  nature  of,  113 

mastoid  tenderness  in,  113 

temperature  in,  113 
postoperntive  complications  in,  128 
prognosis  of,  128 
technic  of,  117 

(1)  incision  in,  117 

(2)  elcvation  of  periosteum  in,  118 

(3)  opening  of  antrum  in,  119 
fauits  in,  120 

(4)  initial  groove  in,  formation  of,  121 

(5)  removal  of  mastoid  tip  in,  121 

(6)  removal  of  zygomatic  cells  and  final 

treatment  of  antrum  in,  122 

(7)  sinus  plate  in,  123 

(8)  cxposure  of  dura  in,  124 

(9)  oxposure  of  sinus  in,  124 

(10)  suture  of  flaps  in,  125 

(11)  packing  of  operative  cavity  in,  125 


Mastoid  operation,  simple,  technic  of,    (12) 
packing  of  auditory  canal  in,  125 
(13)  application  of  bandage  in,  125 
Mastoiditis,    acute,    mastoid    operation    for, 
simple.     8ee  Mastoid  operation, 
simple. 
myringotomy  for.     8ee  Myringotomy. 
Mastopexy  in  treatment  of  pendulous  breast, 
624 
lateral,  625 
Mathew's  finger  enucleation  method  of  tonsil- 
lectomy,  257 
advantages  of,  261 
Mazillary  sinus,  operations  on,  194 
eitranasal,  195 

by  alveolar  route,  195 
Ganfield-Ballenger   radical    operation   in, 

195,  196 
Cauldwell-Luc  radical  operation  in,  197 
nasal    194 

VaiFs  method  in,  194,  195 
May-Hotz  operation  for  symblepharon,  71 
Mayo'8  (Charles)  operation  through  posterior 
triangle  incision  in  tuberculous 
cervical  adenitis,  393 
McBumey'8  incision  for  appendicitis,  766 
contra-indications  to,  767 
extension  of  incision  in,  768 
indications  for,  766 
technic  of,  767 
McGraw's  method  of  restoration  of  columna 

of  noše,  186 
McBeynold8'  operation  for  pterygium  in  con- 

junctiva,  25-27 
McWilliams'  method  of  total  rhinoplasty,  180 
Mediastinal  abscess  fol]owing  complete  ]aryn- 

gectomy,  352 
' '  Mediastinal  fluttering, ' '  505 
Mediastinotomy,  anterior,  555.   See  also  under 
Mediastinum. 
posterior,   559.     See  also  under  Mediasti- 
num. 
Mediastinum,    displacement    of,    in    pneumo- 

thorax,  505. 
Mediastinum,  operations  on,  555 
anatomical  considerations  of,  555 
anterior  media8tinotomy  in,  555 

indications  for,  555 
resection  of  sternum  in,  556 

longitudinal     resection     of,     combined 
with  transverse  division,  559 
in  its  entire  length,  557 
partial,  558 
osteoplastic  resection  of  manubrium  in, 

556 
transverse  resection  of,  557 
posterior  mediastinotomy,  559 
indications  for,  559 
technic  of,  559 

cervical  mediastinotomy  in,  560 
dorsal  mcdia8tinotomy  in,  560 
Meibomian  glands,  54 
Melanosarcoma  of  abdominal  wall,  765 
Membrana    tympani.      See    Tympanic    mem- 
brane. 
Meningitis,  posterior  basic,  lumbar  puncture 
for,  677 
tuberculous,  lumbar  puncture  for,  677 
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Mesenteric    thrombosia    following    celiotomj^ 

788 
Meteorism  following  celiotomy,  786 
Micromazia,  trcatment  of,  622 
von  Mikulicz  esophagoscope,  428 
gastroscope,  461 
operation  of  myomectomy  for  treatment  of 

wry-neck,  412 
work  of,  on  esophagoscopj,  428 
on  gastro8Copy,  461 
Mixter*B  method  of  objective  examination  of 
esophagiis,  423 
threaded  boiigie  method  of  dilating  esopha- 
geal  strictures,  494 
Morestin^s    areolar    skin    incision    for    retro- 
maniniary      abscess      of      skin, 
635 
operation    for    retromammary    abscess    by 
areolar  skin  incision,  635 
Mouth  gags,  209,  214 
Mouth  openers,  214 
Mouth.  operations  on,  209 
anesthesia  for,  216 

for  extra-oral  operations,  216 
for  intra-oral  operations,  216 
examination  in,  211 

routine  of,  211 
Instruments  for  diagnosis  of  conditions  in, 
209-211. 
finger  protectors,  210 
guides,  211 
light,  209 
mouth  gag,  209 
probes,  211 
Instruments  used  in,  214-216 
cheek  retractors  in,  215 
for  bone  work,  216 
general,  215 
guides  in,  215 
mouth  gags  in,  214 
mouth  openers  in,  214 
probes  in,  215 
tongue  depressors  in,  215 
tongue  forccps  in,  215 
tongue  tractors  in,  215 
on  floor  of  mouth,  for  removal  of  lipoma, 

246 
on  8alivary  glands  and  ducts,  219 
for  abnorma]Iy  placed  glands,  219 
for  acute  infections  of  glands,  220 
parotid,  220 
sublingual,  220 
8ubmaxillary,  220 
for  chronic  infections  of  glands,  221 
for  congenital  absence  of  glands,  219 
for  fistulBB,  231 
parotid,  231 

of  buccal  portion  of  duct,  231 
external,  231 

end-to-end  suture  of  duct  follow- 

ing,  231 
DeGuise-Pierce-Gould    operation 

for,  232 
Kauf mann  's  operation  for,  235 
von  Langonbeck  ^s  operation  for, 
232 
internal,  231 
of  gland  itself,  240 


Mouth,   operations   on   salivarj   {glands    and 
ducts,  for  fistulsB,  of  masseteric 
portion  of  duct,  235 
Braun^s  operation  for,  236 
DeGuise  operation  for,  239 
end-to-end  suture  of  ends  of  duct 
in,  235 

after  mobilization  of  distal  por- 
tion of  duct,  235 
Kauf  mann  ^s  method  of,  239 
von  Langenbeck  's  method  of ,  235 
secretion  arrest  of  gland  for,  240 
sublingual,  231 
submaxillary,  231 
for  recent  injuries  to  ducts,  219 
for  recent  injuries  to  glands,  219 
for    removal    of    calculus   of    glands   or 
ducts,  222 
parotid,  224 

from  buccal  portion  of  duct,  224 

from  gland,  225 

from     glandular    portion    of    duct, 

225 
from  masseteric  portion  of  duct,  224 
sublingual,  222 

through    mouth,   by   simple   incision 

over  calculus,  222 
through   mouth,   together  with   sub- 
lingual gland,  222 
submaxillary,  223 

from  Wharton  's  duct,  223 
through  extcrnal  route,  223 
together  with  gland,  224 
through  mouth,  223 
through  mouth  together  with  gland, 
223 
for  removal  of  foreign  bodies  in  ducts, 

220 
for  removal  of  tumors  of  glands,  226 
of  parotid,  227 

benign,  enudeation  of,  227 
malignant,     complete     removal     of 
gland  for,  228 
of  sublingual,  226 
of  submaxillary,  226 
on  tongue,  240 
for  angioma,  245 

for  cellulitis  or  acute  abscess,  242 
for  chronic  abscess,  243 
for  chronic  glossitis,  243 

Butlin^s  marginal  resection  of  tongue 
in,  243,  244 
for  cysts,  removal  of,  244 
dermoids,  245 
hydatid  cysts,  244 
mucous  cysts,  244 
for  foreign  bodies,  removal  of,  241 
for  forked  tongue,  242 
for  macroglossia,  243 
for  malignant  disease,  247 

anesthesia  for  advanced  cases  of,  251 
removal    of    tongue    through    inei^liHi. 
under  chin  in  (Billroth'8  operA* 
tion),  249 
removal  of  tongue  through  jaw  ta,  &< 
Labadie^s  method  of,  250 
von      Langenbeck-Sedillot     ir* 
modification  of,  249 
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Mouth,  operations  on  tongue  for  malignant 
disease,    removal   of   tongue   or 
one  half   of  it  through  mouth 
in      (  Whitehead  's     operation ) , 
248 
wedge'Bhaped   eiciaion   of   very   earlj 
malignant  growth  in,  247 
for  papilloma,  245 
for     removal     of     tongue,     preliminary 

traeheotoniy  in,  246 
for  tongue-tie,  241 
acquired,  242 
eongenital,  241 
for  tuberculosis  of  tongue,  primarjr,  246 
for  tumor,    removal   of   section   of,   for 

ezamination,  246 
for  wounds,  incised,  suturing  of ,  240 
preparation  for,  217 
asepsis  of  mouth  in,  217 
asepsis  of  skin  and  subcutaneous  tisanefl 

in,  218 
for  prevention  of  inhalation  of  blood  or 

mucus  during  operation,  217 
posture  of  patient  in,  217 
MouUi  and  pliar^nz,  preparation  for  opera- 

tiouB  on,  217 
MuBcles  of  abdominal  wall,  rupture  of,  759 

of  eye,  85 
Myelocele,  728 
MyelomeningoceIe,  729 
clinical  picture  of,  730 
diagnosia  of,  737 
etiology  of,  729 
prognosis  of,  741 
site  of ,  730 
Mjopia,  high,  removal  of  lena  in,  technic  of 

operation  for,  30 
M^ositia,  tubercuIouB  and   sjphilitic,  of  ab- 
dominal wall,  763 
Mjrringotomj,  97 
anatomical  considerations  in,  98 
anesthetic  in,  99 
dangers  of,  100 
indications  for,  98 
instrumenta  for,  98 
line  of  incision  in,  99 
preparation  for,  99 
results  in,  101 
Myzoma',    periductal,    of    breaat,    operative 
treatment  of ,  646 

Nasal  duct,  75 

Nasal  protheses,  193 

Nasal  septum,  operations  for  restoration  of, 

186 
Nausea    and    vomiting    fonowing    celiotomy, 

786 
Neck,  cy8ts  and  tumors  of,  operations  for. 
8ee     under     Neck,     operations 
on. 
Neck,  operations  on,  377 
anatomical  considerations  of,  377 
anesthesia  for,  378 
for  boils,  380 
incision  in,  381 

flazseed  poultice  in,  381 
preparation  for,  381 
phenol  application  in,  380 

54B 


Neck,  operations  on,  for  boils,  prevention  of 
recurrence  of,  380 
brewers'  yea8t  in,  381 
vaccines  in,  381 
for  bums  and  scars,  379 
prevention  of  scars  following  bums,  379 

Thierseh  graf  ts  in,  379 
treatment  of  scars  f  ollowing  bums,  380 
for  carbuncles,  381 
medical  treatment  preeeding,  382 
operative  procedure  in,  382 
treatment  for  diabetes  in,  382 
for  cellulitis,  382 
in  grave  cases,  383 
in  Ludwig  's  angina,  383 
in  mild  cases,  382 
for  eervical  ribs,  410 
dangers  of,  411 
technic  of,  411 
for  cysts  and  tumors,  402 
benign,  402 

branchial  cysts  and  fistulsB,  404 
eervical  aurides,  405 
hygroma  colli,  402 
thyroglossal  cysts  and  sinuses,  403 
technic  of  operation  in,  403,  404 
true  tumors,  402 
tumor  of  the  carotid  body,  405 
malignant,  406 

location  of  tumors  in,  406 
special  features  in,  407 
structures  involved  in,  407 
technic  of  operation  in,  408 

"block  dissection"  of  Crile  for  can- 
cer  in  upper  part  of  neck  sec- 
ondary  to  cancer  in  mouth,  409 
for  carcinoma  below  or  adherent  to 

lower  border  of  mandible,  408 
for     carcinoma     in     supraclavicular 

region,  409 
for  tumor  of  submental  region,  408 
for  Hodgkin'B  disease  or  pseudoleukemia, 
383 
diagnosis  of,  383,  384 
generalization  in,  384,  385 
medical  treatment  preeeding,  384 
recurrence  following,  384 
signs  and  symptom8  of,  383 
surgical  treatment  in,  384 
X*ray  treatment  in,  384 
for  lymphadeniti8,  382 
for  tuberculouB  eervical  adenitis,  385 
heliotherapy  in,  388 
laryngological  treatment  in,  389 

location  of  source  of  infection  in,  389 
removal   of   adenoids   and    tonsils    in, 
390 
medical  or  hygienic  treatment  in,  386 
surgical  treatment  in,  391 
advisability  of,  392 
objections  to,  391,  392 
operation  for  tuberculous  abscess  com- 
municating    w  i  t  h    tuberculous 
gland  in,  398 
operation  through  posterior  triangle  in- 
cision in,  395 
operation  through   transverse  incision 
in,  392 
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Neck,  operations  on,  for  tuberculous  cervical 
adenitis,  Burgical  treatment  in, 
operation  where  a  sinus  leads  to 
a  tuberculous  node  in,  399 
results  of,  400,  401 
Bummarj  of,  401 
tuberculin  treatment  in,  386 
contra-indications  to,  386 
indications  for,  387 
tTpes  of  tuberculosis  eausing,  385 
various  f  orms  of  treatment  in,  385 
X-ray  treatment  in,  387 
for  wry-neek,  412 
aeute  cases  of,  412 
congenital  and  painless  eases  of,  412 
alter- treatment  in,  413 
muscle  lengthening  in,  413 
myomectomy  in,  412 
open    myotom7    and    fasciotom^    in, 

412 
subcutaneous  tenotomj  in,  412 
Instruments  for,  378 
methods  of  surgical  dissection  in,  378 
Needling    for    extraction    of    eataract.     8ee 

under  Cataract. 
N61aton's  method  for  repair  of  ala  of  noše, 
183 
operation  of  to  tal  rhinoplasij,  181 
technic  of   Indian  method  of  total  rhino- 
plast7,  175 
Nerves  of  breast,  617 
Neumann  operation  on  labyrinth,  147 
Neuralgia  of  breast,  treatment  of ,  628 
Neurosis    of    esophag^s,    treatment    of,    hj 

esophagoscopy,  456 
Nipples,  anatomj  of,  616 
affections  of,  operations  for,  628 
deformities,  628 

invagination  of  nipples,  628 
small  or  atrophied  nipples,  628 
umbilication  of  nipples,  628 

mammilliplasty  for,  628,  629 
inflammations  of  nipples,  639 
common,  629 
eczema  of  nipple  in,  629 
B7phili8  of  nipple  in,  629 
tumors  of  nipple  and  areola,  630 
Pagefs  disease  in,  630 
bloodj  discharge  from,  627 
supernumerary,  622 
Nitrogen  in  interpleural  pneumol7sia,  551 
in   production   of   artificial   pneumothoraz, 
546,  548 
Noše,  ala  of,  plastic  operations  for  repair  of, 
183 
artificial,  193 
columna  of,  operations  for  restoration  of, 

186 
h7pertroph7  of,  correction  of,  by  rhinomi- 

osis,  188 
loss  of  substance  in,  causes  of,  169 
obIiquit7  of,  correction  of,  b7  rhinothosis, 

188 
saddle,   correction   of,   b7   rhinometathesis, 

189 
septum   of,   operations  for  restoration  of, 

186 
tip  of,  operations  for  restoration  of ,  187 


Noše,  operations  on,  169 
on  antrum  of  Highmore  or  majullarr  sinus, 
194 
eztranasal,  195 

b7  alveolar  route,  195 
Ganfield-Ballenger  radical  operation  in, 

195,  196 
Gauldwell-Lue     radical    operation     'm, 
197 
nasal,  194 

Vail's  method  in,  194,  195 
on  frontal  sinus,  198 
eitranasal,  200 
Beck^B  double  osteoplastic  flap  method 

of,  203 
Hajek-Luc  method  of ,  205 
Killian'8  method  of,  200-202 
Knapp's  method  of,  202 
Kuhnt  's  method  of ,  205 
intranasal,  199 

Good's  method  of,  199 
Halle's  method  of,  199 
pUistic,  169 
corrective,  187 

rhinometathesis,  189 
mechanical  appliances  in,  189 
operative  procedures  in,  189 
Carter 's  method  of,  193 
Finne7'8  method  of,  192 
Israers  method  of,  193 
Joseph's  method  of,  193 
Koenig'8  method  of,  190 

Israers  modification  of,  191 
von  Mangold's  method  of,  192 
Boberfs  method  of,  189 
rhinomiosis  in,  188 
rhinothosis  in,  188 
for  partial  restoration  of  noše,  183 
for  repair  of  ala,  183 
Beck^B  method  of,  184 
Br7ant'8  method  of,  185 
Devonvillier  's  method  of ,  184 
von  Hacker's  method  of,  183 
Joseph^s   method  of,   for   repair  of 
broad  defects,  185 
with    transplantation    of    non-pe- 
dunculated  skin  flaps  taken  from 
noše,  186 
Koenig's  method  of,  184 
von  Langenbeck's  method  for,  183 
Nčlaton^s  method  of,  183 
Tunis's  method  of,  184 
for  restoration  of  columna,  186 
Dieffenbach  's  method  of ,  186 
Hueter's  method  of,  187 
von  Langenbeck 's  method  of,  187 
McOraw's  method  of,  186 
Boe'B  method  of,  186 
for  restoration  of  nasal  septum,  186 
for  restoration  of  tip  of  noše,  187 
Kolle^s  method  of,  187 
Wolff  's  method  of ,  187 
for  total  restoration  of  noše,  169 
finger  method  of,  178 
Baldwin  's  technic  of ,  179 
McWilliam8'  technic  of,  180 
French  method  of,  176 
S7me's  technic  of,  176 
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Note,  operations  on,  plastic,  for  total  restora- 
tion  of  noše,  German  method  of , 
180 
HoIIander  's  technie  of ,  180 
Bosenstein^s  technie  of,  181 

Indian  method  of,  170 
Keegan^s  technie  of,  170 
Koenig^B  technie  of,  171 
Lexer'B  technie  of,  173 
N6Iaton'8  technie  of,  175 
Schimmelbusch 'b  technie  of,  172 

Italian  method  of,  176 
Israers  technie  of,  178 
Lexer'8  technie  of,  177 
MacCormac'8  technie  of,  176 
Steinthars  technie  of,  178 

Nčlaton'8  operation  in,  181 

Oophorectomj  in  treatment  of  inoperable  can- 

cer  of  breast,  672 
OphthalmoBCope,  electrie,  10 
Optic  foramen,  85 
Optic  muBcles,  85 
Orbit,  operations  on,  84 
ezenteration  of  orbit,  89 

technie  of  operation  in,  89,  90 
incision  of  orbit,  86 
exploratory,  86 

for  cellulitis  or  abscess  of  orbit,  86 
for  foreign  bodies,  87 
for  tumors,  87 
osteoplastic  resection  of  outer  wall  of  orbit 
(Kronlein),  87 
operative  technie  in,  87-89 
Burgical  anatomy  of,  84 
external  wail,  85 
floor,  84 

lacrimai  groove,  85 
muBcles,  85 
nasal  wall,  84 
optic  foramen,  85 
roof ,  84 

Bphenoidal  fiBsure,  85 
BphenomaxilIar7  fisBure,  85 
Osteoplastic  flaps  in  exp08ure  of  heart  for 

operation,  596 
Osteoplastic  methods  of  opening  spinal  canal| 

692 
Osteoplastic  resection  of  outer  wall  of  orbit, 

87 
Otitis  extema  circumscripta,  101 
Otitis  media,  acute,  mjrringotomj  in,  98 
chronic,  myringotomy  in,  98 
subacute  catarrhal,  mjringotomj  in,  98 

Pagefs  disease,  treatment  of,  630 
Pain,  diviaion  of  posterior  spinal  roots  for 
relief  of,  714 
results  of,  718 

technie  of  operation  for.     See  Bhizotomj 
Palpebral  fissure  of  eyelids,  53 
Panophthalmitis,  enucleation  for,  50 
Papilledema.    See  Choked  disc. 
Paracentesis  of  chest,  525 

dangers  of ,  526 

indications  for,  525 

instruments  in,  525 

technie  of,  526 


Paracentesis  of  chest,  technie  of,  with  admis- 
sion  of  air,  526 
without  admission  of  air,  526 
Paracentesis  of  comea.     See   Comea,   para- 
centesis of . 
Paracentesis  of  pleura,  525 
Para]ysis  and  paresis  of  esophagus,  treatment 

of,  by  esophagoBCop7,  456 
Parathjroid  transplantation  for  tetania  para- 
thyreopriva,  322,  323,  326 
general  principles  of,  326 
results  of,  327  , 

technie  of,  327 
Parathyroidectomy,  results  of,  320 
Parathyroids,  273 

lesions  of,  operative  treatment  of,  329 
Parenehyma  of  breast,  anatomy  of ,  615 
Parotid  gland,  acute  infections  of,  treatment 
of,  220 
tumors  of,  removal  of,  226 
benign,  enucleation  of,  227 
malignant,  eomplete  removal  of  gland 
for,  228 
Parotid  gland  and  duct,  calculus  of,  removal 
of,  224 
from  buccal  portion  of  duct,  224 
from  gland,  225 

from  glandular  portion  of  duct,  225 
from  masseteric  portion  of  duct,  224 
fistulBB  of,  operations  for,  231 
of  buccal  portion  of  duct,  231 
extemal,  231 
end-to-end  suture  of  duct  foliowing, 

231 
DeGuise-Pierce-Gould  operation  for, 

232 
Kaufmann's  operation  for,  235 
von  Langenbeck'B  operation  for,  232 
intemal,  231 
of  gland  itself,  240 
of  masseteric  portion  of  duct,  235 
Braun*s  operation  for,  236 
DeGuise  operation  for,  239 
end-to-end  suture  of  ends  of  duct  in, 
236 
after  mobilization  of  distal  portion 

of  duct,  235 
Kauf mann  's  method  of ,  239 
von  Langenbeck'a  method  of,  235 
secretion  arrest  of  gland  for,  240 
Payr's  autoplastic  operation  for  covering  ex- 
posed  area  following  operation 
for  carcinoma  of  breast,  667 
Payr's  button,  for  anastomosis  of  esophagus 
and  stomach  in  intrathoracic  re- 
section for  iarge  carcinomata  of 
cardia,  518 
Pendulous  breast,  operations  for,  624 

excision  of  mammary  tissue  in,  with  refor- 
mation  of  a  mamma  by  skin  and 
fat,  625 
lateral  mastopexy  in,  625 
mastopexy  in,  624 
resection  of  breast  in,  625 
Pericardiectomy,  experimental,  591 
Pericardiocentesis,  580 
indications  for,  580 
perieardiotomy  ver9ua,  580 
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Pericardioeentesifl,  site  of  pnnctare  in,  581 

technie  of,  582 

Pericardioljns  for  adherent  pericardium,  587 

Pericardiotomj,   eztrapleural  ezploratorj,  in 

ezpoBure  of  heart  for  operation, 

597,  598 

for  aapiration  of  eiudates  in  pericardium, 

583 
for  evacuation  of  purulent  exudate,  583 
resection  of  sevenih,  or  sizth  and  seventh 

costal  cartilages  in,  585 
resection  of  apcth  cartilage  in,  584 
in  tuberculoufl  pericarditis,  586 
operative  procedures  in,  586 
with  drainage,  586 
without  drainage,  587 
indications  for,  583 
methods  of,  583 
results  of,  586 
Pericarditis,    suppurative,   aspiration   of   ez- 
udate  in,  579 
tuberculouB,  aspiration  of  exudate  in,  586 
operative  procedures  in,  586 
pericardiotomj  with  drainage  in,  586 
pericardiotomjr  without  drainage  in,  587 
Pericardium,   adherent,  operations  for.     8ee 
under    Pericardium,    operations 
on. 
foreign  bodies  in,  operations  for  removal 

of,  590 
woundB  of ,  operations  for,  589 
Pericardium,  operations  on,  578 
ezperimental  pericardiectom7  in,  591 
for  adherent  pericardium,  587 
Brauer^s  cardioljsis  in,  587 
results  of ,  588 
technie  of,  588 
Delag^nidre 's  operation  in,  589 

technie  of,  589 
indications  for,  587 
prophylaxis  in,  587 
for  aspiration  or  drainage  of  infiammatorj 
exudatesy  578 
general  considerations  of,  578 
in  serous  effusions,  579 
in  suppurative  pericarditis,  579 
indications  for  treatment  in,  579 
pericardiocentesis  in,  580 
indications  for,  580 
pericardiotomy  versus^  580 
site  of  punc  ture  in,  581 
technie  of,  582 
pericardiotomy  in,  583 

for  evacuation  of  purulent  exudate,  583 
resection   of   seventh,   or    sisth   and 

seventh  costal  cartilages  in,  585 
resection  of  sixtb  cartilage  in,  584 
in  tuberculous  pericarditis,  586 
operative  procedures  in,  586 
perica rdiotomj  with  drainage  in,  586 
pericardiotomj  without  drainage  in, 
587 
indications  for,  583 
methods  of,  583 
results  of,  586 
for  foreign  bodies  in  pericardium,  590 
for  wounds  of  pericardium,  589 
indications  for,  578 


Pericardium  and  heart,  anatomj  of ,  571 
chest  wall  in,  576 

relations  of  lungs  to,  577 
relations  of  pleurs  to,  576 
heart  in,  573 
arteries  of,  574 
chambers  of ,  574 
nerves  of,  574 
position  of,  573 
structure  of,  574 
veins  of,  574 
pericardium  in,  571 
blood  8upply  of,  573 
divisions  of,  573 
lajers  of,  572 
ligaments  of,  573 
relations    of    heart    and    pericardium    to 
thoracic  wa]l  in,  575 
Perimeter,  8chweigger 's,  for  examination  of 

vision,  5,  6 
Peritonitis  following  celiotomjr,  788 

protective,  781 
Peritonsillar  abscess,  operative  treatment  of, 

267 
"Peroneus   phanomen"   in   diagnosis   of   te- 

tania  parathyreopriva,  326 
Perthe's  aspiration  apparatus,  529 
PfannenstiePs  incision  for  abdominal  opera- 
tions, 771 
Pharyngea]    diverticulum,.  operation    for    re- 
moval of ,  252 
Pharyngeal  tumor  operation  for  remoral  of , 
251 
pedunculated  operation  for  removal  of,  251 
Pharynx,  operations  on,  anesthesia  for,  216 
examination  in,  211 
for  pharyngeal  diverticulum,  252 
for  removal  of  pedunculated  tumor,  251 
for  removal  of  pharyngeal  tumor  with  broad 

base,  251 
for  retropharyngeal  abscess,  252 
instruments  for  diagnosis  of  conditions  in, 

209-211 
instruments  used  in,  214-216 
preparation  for,  217,  218 
Phlebitis  following  celiotomy,  789 
Phlegmon   of   breast,   diffuse,   treatment  of, 
636 
ligneous,  operative  treatment  of,  636 
Pituitary  disease,  relation  of  visual  disturb- 

ances  to,  Cushing  on,  9,  10 
Plastic  operations  on  noše.    8ee  Rhinoplasty 
Pleura,    empyema    in,    operations    for.      See 
under  Pleura,  operations  on. 
open  wound8  of,  operative  treatment  of ,  537 
Pleura,  operations  on,  523 
anatomical  considerations  in,  523 
for  bleeding  from  intercostal  and  intemal 

mammary  arteries,  532 
for  empyema,  527 

bismuth  paste  injections  in,  532 
by  intercostal  thoracotomy,  527 
by   puncture   with   8ubsequent   drainage, 
527 
indications  for,  527 
technie  of,  527 
by  resection  of  ribs,  527 
anesthesia  in,  527 
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Pleura,  operations  on,  for  empjema,  bj  re- 
aection  of  riba,  instrumente  in, 
527 
technic  of  operation  in,  528 
aspiration  apparatus  for,  529 
drainage  in,  528 

ineision  and  opening  of  sacB  in,  528 
irrigation  of  cavity  with  aolutions  in, 

529 
removal  of  pus  in,  528 
eombined  methods  in,  for  old  empyemata, 

531 
decortication     of    lung    in     (Delorme^B 

method),  531 
Estlander^B  operation  in,  529 
indications  for,  529 
technic  of,  530 
Schede'8  thoracoplast/  operation  in,  530 
Sudeck'8  operation  for,  530 
for  new  growths  of  riba,  533 
for  tuberculosis  of  ribs,  534 
paracentesis,  525 
dangers  of,  526 
indications  for,  525 
instrumente  in,  525 
technic  of,  526 
with  admission  of  air,  526 
without  admission  of  air,  526 
Plummer  threaded  bougie  method  of  dilating 
esophageal  strictures,  494 
of  dilating  esophagus  in  cardiospasm,  453 
Pneumoljsia,   interpleural,  definition  6f,   548 
in  treatment  of  bronchiectasis,  541 
in  treatment  of  tuberculosis  of  lungs,  548 
dangers  of,  due  to  injurj  to  wall  of  lung 
cavity,  549 
illustrative  čase  in,  549 
infection  in,  549 
subcutaneouB  emphjeema  in,  549 
general  considerations  of,  548 
refilling  with  nitrogen  in,  551 
technic  of  operation  in,  548 
value  of,  551 
Pneumonia  fol]owing  celiotomy,  788 

fonowing  complete  larjngectomj,  352 
Pneumothorax,  504 

coUapse  of  lung  in,  504 

diminished  diastolic  ezpansion  of  heart  in, 

505 
displacement  of  mediastinum  in,  505 
' '  mediastinal  fluttering"  in,  505 
operations  on  lungs  for,  538 

in  subeutaneous  injuries  of  chest,  535 
overcoming  dangers  of,  bj  dilferenUal  pres- 
sure,  506 
Bauer^s  method  of,  507 
8auerbruch's  method  of,  506 
bj  intratracheal  insufflation,  507 
in  absence  of  apparatus,  506 
Pneumothoraj,    artificial,    production    of,    in 
treatment  of  bronchiectasis,  541 
in  treatment  of  tuberculosis  of  lungs,  545 
apparatus  for,  546 
dangers  of,  547 
nitrogen  used  in,  546 

quantity  of ,  548 
technic  of  production  of,  547 
Polymazia,  operative  treatment  of,  622 


Polypoid  new  growth8  of  esophagus,  446 
Polythelia,  operative  treatment  of,  622 
Probes    for   mouth   ezamination   and   opera- 
tions, 211,  215 
Probing  in  lacrimal  apparatus,  76 
Protheses,  nasal,  193 
Pseudoleukemia.     8ee  Hodgkin'8  disease. 
Pterygium  in  conjunctiva,  operation  for,  25- 

27 
Ptosis  of  eyelid,  67 

resection  of  tarsus  for,  68 

technic  of,  69 
Tans]ey-Hunt  operation  for,  68 
Pulmonary  emboli,  following  ce]iotomy,  788 
Trendelenburg 's  operation  for  removal  of, 
608 
general  considerations  of,  608 
technic  of,  609 
Pulmonary  tuberculosis,  operative  treatment 
of .    8ee  under  Lungs,  operations 
on. 

Quineke  inetruments  for  lumbar  puneture,  681 

Bachischisis,  728 
diagnosis  of ,  736 
partial,  728 
prognosis  of,  741 
total,  728 
Badium    therapy    for    inoperable    cancer    of 
breast,  673 
for  inoperable  sarcoma  of  breast,  674 
for  keloid  of  breast,  638 
for  malignant  new  growth8  of  esophagus, 
448 
Beeee  resection  in  treatment  of  strabismus,  40 

technic  of,  41-43 
Rehn's  extrapleural  method  for  ezpoeure  of 
heart,  598 
method  of  dorsal  mediastinotomy,  560 
Bespiration,  retrograde,  posterior  bronchotomy 

for,  554 
Restlessness  f  ollowing  celiotomy,  789 

eztreme,  788 
Betina,  anatomy  of ,  22 

eiamination  of .    8ee  Vision. 
Betrograde  respiration,  posterior  bronchotomy 

for,  554 
Betropharyngeal  abscess,  operation  for,  252 
Bewidzoif  's  gastroscope,  463 
Bhinometathesis,  189 
mechanical  appliances  in,  189 
operative  procedures  in,  189 
Carter 's  method  of,  193 
Finney'8  method  of,  192 
Israers  method  of,  193 
Joseph  's  method  of ,  193 
Eoenig^s  method  of,  190 

Israers  modification  of,  191 
von  Mangold's  method  of,  192 
Boberfs  method  of,  189 
Bhinomiosis,  188 
Bhinoplasty,  169 
corrective,  187 

rhinometathesis  in,  189.    8ee  aUo  Bhino- 
metathesis. 
rhinomiosis  in,  188 
rhinethosis  in,  188 
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Rhinopla8ty,  partial,  183 
for  repair  of  ala,  183 
Beck  'b  method  of ,  184 
6ryant'B  method  of,  185 
Devonvillier  's  method  of ,  184 
von  Hacker  's  method  of ,  183 
Joseph  's  method  of ,  for  repair  of  broad 
defectB,  185 
with  transplantation  of  non-pedunca- 
lated  skin  flaps  taken  f  rom  noše, 
185 
Koenig's  method  of,  184 
von  Langenbeck^B  method  for,  183 
N61aton's  method  of,  183 
Tunis^s  method  of,  184 
for  restoration  of  columna,  186 
Dieffenbaeh's  method  of,  186 
Hueter^B  method  of,  187 
von  Langenbeck'8  method  of,  187 
MeGraw'B  method  of,  186 
Roe'8  method  of,  186 
for  restoration  of  nasal  septum,  186 
for  restoration  of  tip  of  nooe,  187 
Kolle'B  method  of,  187 
Wolff'8  method  of,  187 
Bhinopla8ty,  total,  169 
finger  method  of,  178 
Baldwin  's  technic  of ,  179 
MeWilIiam8'  technic  of,  180 
French  method  of,  176 

Syme's  technic  of,  176 
German  method  of,  180 

Hollander'a  technic  of,  180 
Rosenstein^s  technic  of,  181 
Indian  method  of,  170 
Keegan'8  technic  of,  170 
Koenig'8  technic  of,  171 
Lexer'B  technic  of,  173 
Nšlaton  's  technic  of ,  175 
Schimmelbusch 's  technic  of,  172 
Italian  method  of,  176 
Israel^B  technic  of,  178 
Lexer'B  technic  of,  177 
MacGormac's  technic  of,  176 
Steinthars  technic  of,  178 
Nšlaton  's  operation  in,  181 
Rhinothosis,  188 
Rhizotom7,  714 

after-treatment  of,  718 
Gulecke^s  method  of,  719 
indications  for,  714 

for  relief  of  gastric  crises  of  tabes,  715 
of  pain,  714 
of  spasticit^,  714 
results  of,  719 

in  relief  of  gastric  crises  of  tabes,  718 
of  pain,  718 
of  8pa8ticity,  718 
roots  to  be  divided  in,  715 
Stoeffers  method  of,  719 
technic  of  operation  in,  717 
Rib   retractor,   Sauerbruch    and   Schumacher, 

595 
Rib  spreader,  Torek 's,  510 
Ribs,  new  growths  of,  operations  on  pleura 
in,  533 
resection  of,  eztensive,  in  operative  treat- 
ment  of  tuberculosis  of  lungs,  543 


Bibs,    reseetion    of,    eztensive,    in    operative 
treatment     of     tubereulosia    of 
lungs,  dangers  of ,  544 
technic  of,  543 
in  treatment  of  empjema  of  pleoral  eav- 
ity,  527 
anesthesia  in,  527 
instruments  in,  527 
technic  of  operation  in,  528 
aspiration  apparatus  for,  529 
drainage  in,  528 
incision    and    opening    of    saca    in, 

528 
irrigation  of  cavity  with  solutions  in, 

529 
removal  of  pus  in,  528 
tuberculosis   of,    operations   on   pleura  in, 
534 
Ring  cataract  mask,  34 
Ring-like  stenosis  of  esophagus,  447 
Robert  *s  method  of  rhinometathesiB,  189 
Rob8on's,  A.  W.  Majo-,  incision  for  ezposure 

of  gall-bladder  and  ducts,  770 
Roe's  method  of  restoration  of  columna  of 

noše,  186 
Rollier^s  treatment  of  tuberculosis  hy  helio- 

therapy,  388 
Rosenheim^s  indirect  optical  gastroscope,  463 

work  on  esophagoscopy,  429 
Rosenstein's  operation   in   total   rhinoplastj, 

181 
Rumpers  method  of  objective  ezamination  of 

esophagus,  422 
Rupture  of  muscles  of  abdominal  wall,  759 

Saddle  noše,  correction  of,  by  rhinometathests, 

189 
Saemisch  incision  of  comea  in  comeal  ulcer, 

23 
Balivarj  ducts,  foreign  bodies  in,  removal  of, 
220 
recent  injuries  of,  treatment  of,  219 
Salivarj  glands,  abnormallj  placed,  treatment 
of,  219 
acute  infections  of ,  treatment  of,  220 
of  parotid  gland,  220 
of  sublingual  gland,  220 
of  submazillarj  gland,  220 
chronic  infections  of,  treatment  of,  221 
eongenital  absence  of,  219 
recent  injuries  of,  treatment  of,  219 
Balivarj   glands  and   ducts,  calculus  of,  re- 
moval of,  222 
parotid,  224 

f  rom  buccal  portion  of  duct,  224 
f  rom  gland,  225 

from  glandular  portion  of  duct,  225 
from  masseteric  portion  of  duct,  224 
sublingual,  222 

through  mouth,  bj  simple  incision  over 
calculus,  222 
together  with  sublingual  gland,  222 
submazillarjr,  223 

from  Wharton'B  duct,  S23 
through  eztemal  route,  223 

together  with  gland,  224 
through  mouth,  223 

together  with  gland,  223 
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Sa]ivax7  glandi  and  ducts,  fiitulie  of,  opers- 
tions  for,  231 
of  parotid,  231 
of  buccal  portion  of  duct,  231 
eztemal,  231 
end-to-end  suture  of  duct  follow- 

ing,  231 
DeGuise-Pierce-Gould        operation 

for,  232 
Kauf mann  's  operation  for,  235 
von   Langenbeck'B  operation   for, 
232 
intemal,  231 
of  gland  itflelf ,  240 
of  masfleteric  portion  of  duct,  235 
Braun'8  operation  for,  236 
DeOuise  operation  for,  239 
end-to-end  suture  of  ends  of  duct  in, 
235 
after  mobilization   of   distal   por- 
tion of  duct,  235 
Kauf  mann 's  method  of,  239 
von  Langenbeek 's  method  of,  235 
Becretion  arrest  of  gland  for,  240 
Bublingual,  231 
Bubmaxi]lary,  231 
tumors  of ,  removal  of,  226 
of  parotid,  227 

benign,  enucleation  of,  227 
malignant,  complete  removal  of  gland 
for,  228 
of  Bublingual,  226 
of  8ubmaxillary,  226 
Sarcoma  of  abdominal  wall,  765 

of   breast,    inoperable,   Colej^s    toiins   in, 
674 
radium  and  X-ra7  therapy  of,  674 
operations  for,  646 

ezploratorjr  operations  in,  647 
two-8tage  operation  in,  647 
of  ]arynx,  complete  lar^ngectomj  in,  348. 
8ee    also    Larjngectomj,    com- 
plete. 
of  thjroid  gland,  319 
Sauerbruch's  invagination  method  of   resec- 
tion  of  esophagus  for  carcinoma 
of  the  cardia,  518 
longitudinal  mediastinotomy,  557 
longitudinal  mediastinotomy  combined  with 
transverse   division  of  stemum, 
558 
method    of    differential    pressure   to    over- 
come  dangers  of  pneumothoraz, 
506 
operation    for   carcinoma  ta  of   upper   part 
of      esophagus      hj      resection 
through   first,   second  and  third 
ribs,  520 
operation  for  large  carcinomata  of  the  car- 
dia by  intrathoracic  resection  of 
tumor  and  anastomosis  of  esoph- 
agus and  stomach  hy  a  button, 
518 
Bchede'8   thoracoplastj   operation   for  empj- 

ema  of  pleural  cavitj,  530 
SchimmelbuBch  's  method  of  total  rhinoplastjr, 

172 
Schiotz  tonometer,  3,  37 


Schweigger'8   perimeter    for   examination   of 

vision,  5,  6 
Sclera  (or  sclerotic  coat)  of  eye,  anatomy  of, 
21 
small  penetrating  wounds  of,  treatment  of , 
45 
Scotoma.    8ee  Blind  spots. 
Semicircular  canals,  anatomy  of,  146 
Senile  cataract.    8ee  Gataract,  hard. 
Senile  eetropion,  59.     8ee  also  under  Ectro- 

pion. 
Septum  of  noše,   operations  for   restoration 

of,  186 
Shield's  operation  for  retromammary  abscess 
of  breast,  633 
operation    for    retromammary    abscess    hy 
small  anterior  radiating  incision 
with    drainage    in    thoracomam- 
mary  f  urrow,  633 
Sigmoid  and  lateral  sinus,  operation  on,  for 
thrombosis,  149 
indications  for,  150 
indications   for   ligation    and   resection   of 

jugular  vein  in,  151 
jugular  bulb  operations  in,  151 
ligation  and  resection  of  intemal  jugular 
vein  in,  156 
contra-indieations  to,  157 
indications  for,  156 
technic  of,  157-159 
surgical  anatomj  in,  149 
technic  of,  152 
mastoid  operation  in,  152 

(1)  prolongation  of  posterior  incision  in, 

152 

(2)  preliminarj  delineation  of  sinus  plate 

in,  152 

(3)  removal  of  bone  over  posterior  part 

of  sinus  plate  in,  152 

(4)  removal  of  sinus  plate  in,  153 

(5)  placement  of  iodoform  plugs  in,  154 

(6)  opening  of  sinus  in,  155 

(7)  packing  of  sinus  and  application  of 

dressing  in,  156 

Sinuses.    8ee  under  their  special  names, 

Skin  grafting  following  radical  mastoid  op- 
eration, 140,  141 
for  treatment  of  cicatricial  eetropion,  63 

Sleeplessness,  followin^  celiotomy,  789 

Šluder  method  of  tonsilectomy,  261 

Squint.    8ee  Strabismus. 

Snellen  letters  in  examination  of  vision,  4 

Sneller's  operation  in  treatment  of  cicatricial 
entropion,  65 

Sounds,  for  examination  of  esophagus.     8ee 
under  Esophagus,  operations  on. 

Spastic  eetropion,  58 

Spastic  entropion,  64.    8€e  also  under  Entro- 
pion. 

Spasticitj,  division  of  posterior  spinal  roots 
for  relief  of,  714 
results  of,  718 
Stoeffers  method  of,  719 
technic    of    operation    for.      8ee    Spine, 
rhizotomy  in. 

Speculum,  ear,  94 

Sphenoidal  fissure,  85 

8phenomaTillary  ilssure,  85 
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Spina  bifida,  723 

clinical  picture  of,  723,  724 
definition  of ,  723 
diagnosis  of,  736 
differential,  736 
in  meningocele,  738 
in  meningomyelocele,  737 
in  rachischisiBi  736 
in  spina  bifida  anterior,  739 
in  spina  bifida  occulta,  738 
in  Bjringom^elocele,  737 
BTmptoma  common  to  aH  forms  in,  736 
etiology  of,  724 

amniotic  adhesions  in,  725 

kjphosis  of  fetal  spine  in,  725 

lack  of  development  of  lamins  in,  725 

6mbryology  of  spine  in,  725 
tumor  of  central  canal  of  cord  in,  725 
general  considerations  of ,  723 
mortalitj  in,  723 
prognosis  of ,  740 

in  mjelomeningocele,  741 
in  raehischisis,  741 
in  spina  bifida  anterior,  744 
in  spina  bifida  occulta,  743 
in  spinal  meningocele,  742 
in  sjringomjelocele,  742 
summarj  of,  757 
treatment  of,  744 
non-operative,  744 
aspiration  in,  745 
injection  of  sac  in,  744 
operative,  745 
after-treatment  in,  752 
causes  of  death  in,  747 
essential  points  of,  747 
general  considerations  of ,  745 
in  spina  bifida  occulta,  752 
of  complications,  754 
preparation  of  patient  in,  747 
technic  of  operation  in,  747 
varieties  of ,  728 

myelomeningocele,  729 
clinical  picture  of,  730 
etiology  of,  729 
site  of,  730 
raehischisis,  728 
partial,  728 
total,  728 
spina  bifida  anterior,  735 
spina  bifida  occulta,  732 
spinal  meningocele,  732 
sjringom^elocele,  731 
Spina  bifida  anterior,  735 
clinical  picture  of,  735 
complications  of ,  735 
diagnosis  of,  739 
prognosis  of,  744 
Spina  bifida  occulta,  732 
clinical  picture  of,  732 
diagnosis  of,  738 
nerve  involvement  in,  734 
occurrence  of,  733 
operative  treatment  of ,  752 
prognosis  of,  734,  743 
Spinal  canal,  opening  of ,  by  hemilaminectomj, 
692 
hj  osteoplastic  methods,  692 


Spinal  meningocele,  732 
diagnosis  of,  738 
prognosis  of ,  742 
Spine,  embrjrologj  of ,  725 
f ractures  of,  operative  treatment  of,  710 
in  old  f  ractures,  712 
in  recent  f  ractures,  710 
contra-indications  to,  711 
indications  for,  711 
preliminary  treatment  of,  710 
technic  of  operation  in,  712 
results  of,  713 
hemiiaminectomy  in,  for  opening  of  spinal 

canal,  692 
injuries  to,  gene  *al  considerations  of ,  709 
rupture  of   ligaments  of,  operative   treat- 
ment of,  710 
Spine,  laminectomy  in,  682 

anatomy  of  spinal  canal  in  relation  to,  682 
anesthesia  in,  686 
conditions  requiring,  719 
dangers  and  difilculties  of ,  693 
abdominal  distentions  in,  693 
bladder  disturbanees  in,  693 
leakage  of  cerebrospinal  fluid  in,  693 
for  tumor  of  spinal  column  and  cord,  696 
division  of  anterolateral  tracts  of  cord 

in,  697 
general  considerations  of,  696 
in  extradural  tumors,  698 
in  intradural  growths,  698 
general  technic  of ,  698 
special  procedures  at  diiferent  levels  of 
cord  in,  701 
in  intramedullarj  tumors,  702 
aspiration  of  cord  in,  703 
failure  to  find  growth  in,  708 
incision  of  cord  in,  704 
recognition  of  tumor  in,  702 
removal  of  growth  in,  705 
eitrusion  of  tumor  in,  705 
results  of  surgical  treatment  in,  709 
functions  of  spinal  column  after,  695 
mortalitj  of  operation  of ,  696 
normal  appearance  of  spinal  cord  in,  694 
position  of  patient  in,  685 
recognition  of  spinal  lesions  in,  694 
technic  of  operation  in,  687 

(1)  incision,  687 

(2)  division    of   interspinous   ligaments, 

688 

(3)  removal  of  spinous  proeesses,  689 

(4)  removal  of  laminaB,  689 

(5)  control  of  bleeding,  690 

(6)  incision  of  dura,  &0 

(7)  closing  of  dura,  691 

(8)  closing  of  wound,  691 

two-stage    operations    in,    indications    for, 
695 
Spine,  lumbar  puncture  in,  677 

after-eifects  of,  681 

injection  of  drugs  hj  means  of,  680 

instrumente  for,  678 

site  of ,  678 

technic  of ,  679 

therapeutic  value  of,  677 
Spine,  osteoplastic  operations  on,  for  opening 
spinal  canal,  692 
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Spine,  rhizotomj  in,  or  division  posterior  of 
spinal  nerve  roots,  714 
after-treatnient  in,  718 
Gnlecke*8  method  of,  719 
indications  for,  714 

for  relief  of  gantric  crises  of  tabes,  715 
of  pain,  714 
of  spasticitjr,  714 
results  of,  718 
in  relief  of  gastric  crises  of  tabes,  718 
of  pain,  718 
of  spasticitj,  718 
roots  to  be  divided  in,  715 
Stoeffers  method  of,  719 
technic  of  operation  in,  717 
Sponges,  mastoid,  103 

Steinthal'8  method  of  total  rhinoplastj,  178 

Stenosis  of  esophagus,  benign  cicatricial,  437 

appearance    of,    through    esophagoscope, 

438 
etiologj  of ,  437 

mortality  without  eaophago8Copy  in,  439 
treatment  of,  through  esophagoscope,  439 
conclusions  from,  442 
in   stenosis   requiring    dilatation   oni/, 

439 
in  stenosis  requiring  gastrostornj,  441 
in  stenosis   requiring   intra-esophageal 
operative  procedure,  439 
interna  1  esophagotomy  in,  440 
intra-esophageal  electroljsis  in,  441 
congenital,  diagnosis  and  treatment  of,  hj 

esophagoscope,  442 
ring-like,  447 
Bternum,  resection  of,  in  anterior  mediastino- 
tomy,  556 
longitudinal,  combined  with  transverse  di- 
vision, 559 
in  its  entire  length,  557 
partial,  558 
transverse,  557 
osteoplastic,  of  manubrium  in,  556 
Stoeffel's    method    of    division    of    posterior 
spinal    roots    for    treatment    of 
spasticity,  719 
Stoerk^s  esophagoscope,  427 
Stomach,  cancer  and  ulcer  of ,  diagnosis  of,  hj 
ga8troscopy,  473 
appearances  in,  473 

microscopic   ezamination  of  portions  in, 
474 
ezamination    of,    with    gastroscope.      8ee 

Oastroscopj. 
normal,    appearances    of,    in    gastroscopj, 

471 
pathological  conditions  within,  diagnosis  of, 

by  gastroscopy,  471 
X-ray   and   gastroscopj    diagnosis   of   dis- 
eases    of,    combined,    value    of, 
476 
comparative  value  of,  474 
Strabismus,  40 
Beese  resection  in  treatment  of,  40 

technic  of,  41-43 
tenotomj  in,  43 
technic  of,  43,  44 
Btrauss^s  method  of  objective  ezamination  of 
esophagus,  422 


Strictures  of  esophagus,  dilatation  of ,  hj  in- 
troduction  of  sounds,  493 
contra-indications  to,  496 
dangers  of,  496 
electroljsis  in,  495 
filiform  bougies  in,  493 
rubber  tube  stretched  over  long  probe  in, 

4d4 
technic  of  passing  bougie  in,  493 
threaded  bougie  in,  494 
esophagotomy  combined   with  gastrostomy 
for.    8ee  Esophagotomj. 
eztemal,  499 
Stnimitis,  316 

Sty,  operative  treatment  of,  55 
Sublingual  gland,  acute  infections  of,  treat- 
ment of ,  220 
tumors  of ,  removal  of ,  226 
Sublingual  gland  and  duct,  calculus  of,  re- 
moval of,  222 
through  mouth,  bj  simple  incision  over 

calculus,  222 
through  mouth,  together  with  sublingual 
gland,  222 
fistuUs  of,  treatment  of,  231 
Submazillarjr  gland,  acute  infections  of,  treat- 
ment of,  220 
tumors  of,  removal  of,  226 
Submazillar/  gland  and  duct,  calculus  of,  re- 
moval of ,  223 
from  Wharton's  duct,  223 
through  eztemal  route,  223 
together  with  gland,  224 
through  mouth,  223 

together  with  gland,  223 
fistul«  of,  treatment  of,  231 
Sudeck's  operation  for  empyems  of  pleural 

cavity,  530 
Sun  treatment  for  tuberculous  cervicsl  aden- 

itis,  388 
Supramammarj  abscess,  631 
Sussmann  's  giutroscope,  465,  468 
Sjmblepharon,  71 

Maj-Hotz  operation  for,  71 
Sjme's  method  of  total  rhinoplasty,  176 
Sjmpathectomj  in  ezophthalmic  goiter,  282 
S^philis  of  breast,  treatment  of,  637 
Syphilitic  mjositis  of  abdomen,  763 
Sjringing  of  ear,  93 
Syringomyelocele,  731 
diagnosis  of,  737 
prognosis  of,  742 

Tabes,  gastric  crises  of,  division  of  posterior 
spinal  roots  for  relief  of,  714 

results  of,  718 

technic  of  operation  for.    See  Rhizotomj. 
Tansley-Hunt  operation  for  ptosis  of  eyelid, 

68 
Tarsorrhaphy  in  treatment  of  cicatricial  en- 

tropion,  66,  67 
Tarsus,  resection  of,  for  ptosis  of  eyelid,  68 

technic  of,  69 
Tattooing  of  comea  in  comeal  ulcer,  23 

instrumenta  in,  24 

operation  in,  24 
Telescope,  indirect,  in  gastro8eopy,  462 
Tenon's  capsule  of  eye,  anatomy  of,  22 
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Tenotomj  in  correction  of  strabismufi,  43 
Tetania  parathyreopriva,  319 
course  of,  326 
diagnostic  tests  of,  323 
arm  test  in,  325 
Chvo8tek'8  test  in,  326 
Erb  's  test  in,  323 
Hoffman'8  test  in,  326 
leg  phenomenon  in,  325 
peroneal  nerve  test  in,  326 
tongue  test  in,  326 
Trou88eau's  sign  in,  325 
etiology  of,  319 
general  considerations  of,  319 
illustrative  cases  of,  321 
Gase  I,  321 
Čase  II,  322 
parathjroid  transplantation  for,  322,  323, 
326 
general  principles  of,  326 
results  of,  327 
technic  of,  327 
sjmptoms  of,  321,  322 
Thiersch  grafts  for  bums,  379 
Tbomas  semilunar  thoracomammaij  inciaion, 

639 
Thoracic  operations,  anestbesia  in,  507 
general  considerations  of,  504 
general  technic  of,  507 
pneumothoraz  in,  504 
collapse  of  lung  in,  504 
diminished  diastolic  ezpansion  of  beart 

in,  505 
displacement  of  mediastinum  in,  505 
"  mediastinal  fluttering"  in,  505 
overcoming   dangers   of,   hy    differential 
pressure,  506 
Bauer's  method  of,  507 
Sauerbruch  's  method  of ,  506 
bj  intratracheal  insufflation,  507 
in  absence  of  apparatus,  506 
preparation  of  patient  for,  507 
Thoracoplastj,  in  treatment  of  bronchiectasis, 
541 
combined  with  ligation  of  pulmonary  ar- 
tery,  541 
two-stage,  in  operative  treatment  of  tuber- 
culosis  of  lungs,  544 
technic  of,  544,  545 
Wilms'  method  of,  544 
Thoracotomj,    intercostal,    for   treatment   of 

empyema  of  pleura,  527 
Thrombosis,   mesenteric,  following  celiotomj, 
788 
of    sigmoid    and     lateral    sinus,     surgical 
treatment     of,     149-159.       See 
also  under  Sigmoid  and  lateral 
sinus. 
Thjmectomj  in  exopfathalmic  goiter,  281 
ThjToglossal    cjsts    and    sinuses,    operative 
treatment  of ,  403 
technic  of ,  403,  404 
Thyroid  and  parathjroid  secretion,  deficiencj 
of,  319.    See  also  Tetania  para- 
thyreopriva  and  Cachexia  strumi- 
priva. 
Thjroid    eztract,     administration     of,    com- 
bined with  X-ray  treatment  of 


operative    area,    following     op- 
erations  for   eancer   of    breast, 
669 
Thyroid  gland,  operations  on,  269 
anatomical  considerations  in,  269 
the  parathjroid  bodies,  273 
the  thjroid,  269 
anatomical  relations  of ,  272 
anomalies  of,  273 

aceessorj  th/roids  in,  273 
arteries  of ,  270 
blood  supplj  of,  270 
eapsules  of,  272 
development  of ,  269 
general  characteristics  of,  270 
Ijmphatics  of,  271 
nerve  supplj  of,  272 
veins  of,  271 
for  acce88ory  or  aberrant  thyroida,  313 
intrathoracic,  314 

treatment  of,  314,  315 
lateral,  315 
lingual,  313 

operation  for,  314 
eztemal,  314 
interna!,  314 
for  deficiency  of  thjroid  and  parathjrroid 
secretion :     tetania    parathjrreo- 
priva  and  cachezia  strumipriva, 
319 
cachezia  strumipriva  in,  319 
etiologj  of,  320 
general  considerations  of,  319 
transplantation  of  thjroid  for,  329 
tetanj  in,  course  of,  326 
diagnostic  testa  of,  323 
arm  test  in,  325 
Ghvostek  's  test  in,  326 
Erb  's  test  in,  323 
Hoffman  's  test  in,  326 
leg  phenomenon  in,  325 
peroneal  nerve  test  in,  326 
tongue  test  in,  326 
Trousseau^s  sign  in,  325 
etiologj  of,  319 
iUustrative  cases  of,  321 
Gase  I,  321 
Gase  II,  322 
parathyroid   transplantation    for,   322, 
323,  326 
general  principles  of,  326 
results  of,  327 
technic  of ,  327 
B^mptoms  of,  321,  322 
for  ezophthalmic  goiter,  275 
anesthesia  in,  283 

Grile*8   method   in    administraiioii   of, 

284 
general,  284 

intratracheal  insufflation,  284 
local,  285 
rectal,  284 
eontra-indications  to  operation  in,  278 

Bummar3r  of,  282 
general  considerations  of,  275 
indications  for  operation  in,  276 

summarj  of,  282 
non-operative  treatment  in,  278 
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Thjroid  gland,  operationa  on,  for  eiophthal- 
mie  goiter,  operative  procedure« 
in,  279 
choice  of,  283 
injections  into  gland  in,  282 
ligation  of  vessels  in,  279 
partial  thjroidectomj  in,  280 
^7mpathectomy  in,  282 
thjmectomj  in,  281 
postoperative  čare  in,  285 
postoperative  resnlts  in,  286 
functional,  287 
mortalitj  in,  286 
sjmptonis  of,  275 
for  hjperthjroidism  or  thjrotozioaia,  275 
for  inflamrnations  of  thjroid,  316 
in  acute  th^roiditis,  316 

treatment  of,  316 
in  clironic  thjroiditis,  316 
in  strumitis,  316 
toT  lesiona  of  parathjroids,  329 
for  malignant  growthB  of  thjroid,  317 
careinoma,  317 

clinical  characteristicB  of,  317 
operative  treatment  of,  318 
palliative  treatment  of,  318 
prognosis  of,  318 
Bymptoms  and  diagnosis  of,  318 
sarcoma,  319 
for  simple  goiter,  289 
contra-indications  to,  290 
indications  for,  289 

abnormallj  situated  goiter,  289 
deformity  or  discomfort,  289 
pressure  distnrbances,  290 
suspicion  of  malignancj,  289 
STmptoms  of  tozemia,  290 
medical  treatment  vs,  operative  treatment 

in,  290 
operative  procedures  in,  290 
choice  of ,  293 

displacement  or  dislocation  in,  292 
enucleation  of  tumors  in,  291 
enncleation  with  eiciaion  in,  292 
enucleation  with  resection  in,  292 
exci8ion  in,  291 
incision  of  cjsts  and  ezenteration  in, 

292 
isthmectomj  in,  292 
obsolete  methods  in,  293 
reaection  in,  291 
resection  with  ezcision  in,  292 
tracbeotomy  in,  292 
results  of  operationa  in,  293 
mortalitj  in,  293 

postoperative  complications  in,  293 
relief  of  simptoma  in,  294 
for  tuberculosis  of  thjroid,  316 
treatment  of,  317 
tjpea  of,  316 
technic   of,    for    exophthalmic    and   aimple 
goiter,  294 

excision    or   extirpation   of   one 
lobe  or  one  lobe  and  iathmua  in, 
297 
doBure  of  wound  in,  305 
drainage  in,  305 
incision  in,  297 


Thjroid  gland,  operationa  on,  technic  of,  for 
ezophthalmic  and  aimple  goiter, 
operative  technic  in,  297 
enucleation  in,  312 
ezenteration  in,  313 
general  conaiderationa  of ,  294 
inciaiona  in,  296 

ligation  of  inf erior  thyroid  arterj  in,  309 
anterior  operation  in,  309 
poaterior  operation  in,  311 
ligation  of  superior  thjroid  veasela  in,  307 
reaection  in,  306 
tranaplantation  of  thjroid,  328 
Thjroid  tranaplantation,  328 

for  cachezia  atrumipriva,  329 
for  cretiniam,  329 
Thyroidectomy,  partial,  in  ezophthalmic  goi- 
ter, 280 
reaulta  of,  319,  320 
Thyrolditia,  treatment  of,  316 
acute,  316 
chronic,  316 
Thyroida,  acce88ory  or  aberrant,  273,  313 
operationa  on,  313 
intrathoracic,  314 

treatment  of,  314,  315 
lateral,  315 
lingual,  313 
technic  of,  operation  for,  314 
ezternal,  314 
internal,  314 
Thyrotomy,  342 

indicationa  for,  342 
technic  of,  343 
Thyrotozio8is,  treatment  of,  275 
Tiegera   button,   for   anaatomoaia   of   eaoph- 
agua  and  atomach  in  intrathor- 
acic reaection  for  large  carcino- 
mata  of  cardia,  518,  519 
method  of  draining  pleura  and  pericardium, 
602 
Tongue,  malignant  diaeaae  of,  operationa  for, 
247 
aneatheaia  for  advanced  caaea  of,  251 
removal  of  tongue  or  one-half  of  it  through 

mouth  in,  248 
removal  of  tongue  through  inciaion  under 

chin  in,  249 
removal  of  tongue  through  jaw  in,  249 
Labadie^a  method  of,  250 
von  Langenbeck-Sedillot  methoda  modified 
in,  249 
wedge-ahaped  ezciaion  of  ver^  early  malig- 
nant growth  in,  247 
Tongue  depreaaora,  215 
Tongue  forcepa,  215 
Tongue  tractora,  215 
Tonometer,  Sehiotz,  3,  37 
Tonail,  lingual,  removal  of,  267 
Tonaillectomj,  254 

af ter- treatment  in,  266 
anatomical  conaiderationa  of,  254 
aneatheaia  for,  257 
complicationa  of,  263 
contra-indicationa  to,  254 
dangera  of ,  263 
indicationa  for,  254 
inatrumenta  for,  256 
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Tonailleetomj,  pontion  of  patient  in,  257 
results  of ,  263 
immediate,  263 
remote,  264 
technie  of,  257 

instrumental  dissection  in,  262 
Mathew  's  finger  enudeation  in,  257 

advantages  of,  261 
Sluder  method  of,  261 
Tonsils,  operations  on,  253 
after-treatment  in,  266 
for  peritonsillar  abscess,  267 
for  removal  of  adenoids,  264 
anatomical  considerationa  of,  264       « 
complications  of ,  266 
dangers  of,  265 
indications  for,  264 
instrumenta  in,  264 
reaulta  of,  266 
technie  of ,  265 
for  removal  of  lingual  tonail,  267 
general  considerationa  of ,  253 
tonsillectomjr,  254.    See  also  Tonsilleetomj. 
Torek 's  needle  holder,  510 
method     of    interpleural    pneumoljsia    in 
treatment  of  bronehiectasis,  541 
in  treatment  of  tuberculosis  of  lungs,  548 
operation   of    resection    of    esophagus    for 
carcinoma   in    thoracic    portion, 
510 
rib  spreader,  510 
Trachea,  foreign  bodies  in,  removal  of,  371 
complications  in,  372 
procedures  in,  371 
Trachea,  operations  on,  356 
ablation  of  trachea,  359 
bronchoscopj,  366 
general  rules  of,  370 
instruments  used  in,  366 
technie  of,  367 
in  lower  bronchoscopj,  367,  368 
in  upper  tracheobronchoscopj,  369 
anesthesia  in,  369 
passing  of  instrument  in,  369 
removal  of  foreign  body  in,  370 
through  tracheotomj  wound,  367,  368 
bronchotomy  through  chest  wall,  362 
differential  pressure  in,  363 
for  lung  abscess  or  bronehiectasis,  364 
for  removal  of  foreign  body,  363 
method  of  procedure  in,  363 
site  of  thoracic  incision  in,  364 
indications  for,  362 
bronchotomj    through    posterior    mediasti- 
num,  359 
indications  for,  359 
technie  of,  360 
in  lef t  posterior  bronchotomj,  362 
in  right  posterior  bronchotomj,  360 
for  removal  of  foreign  bodies  in  trachea  or 
bronchi,  371 
complications  in,  372 
procedures  in,  371 
intubation,  364 

indications  for,  364 
removal  of  cannula  in,  365 
technie  of,  365 
tracheotomj,  356.    Sce  also  Tracheotomy. 


Tracheobroncho8Copy,  upper,  technie  of,  369 
anesthesia  in,  369 
passing  of  instrument  in,  369 
removal  of  foreign  body  in,  370 
Traeheotomy,  356 
af ter- treatment  in,  358 
complications  of,  358 
for  simple  goiter,  292 
general  considerations  of,  357 
indications  for,  356 
high,  356 
in  diphtheria,  356 
low,  356 
preliminary  to  complete  laryngectomy,  351, 
353 
fixing  of  trachea  in,  353 
packhig  in,  353 
technie  of,  357 
Trachoma,    scarification    and    ezpreaaion    in, 

57 
Transilluminator,  4 

Trendelenburg  's  operation  for  removal  of  pul- 
monary  emboli,  608 
general  considerations  of,  608 
technie  of,  609 
Trichiasis,  Snellen's  operation  for,  65 
Trousseau  's  sign  in  diagnosis  of  tetania  para- 

thyreopriva,  325 
Tubercle  bacillus,  human,  a  cause  of  tubereu* 

lous  cervieal  adenitis,  385 
Tuberculin  treatment  for  tubereulous  eervieal 
adenitis,  386 
contra-indications  to,  386 
indications  for,  387 
Tuberculosis  of  breast,  operative  treatment  of, 
636 
palliative,  636 
prognosis  of,  637 
radieal,  637 
of  lungs,  operative  treatment  of,  542 

Freund's  method  of  chondrotomy  of  firat 

rib  in,  542 
Friedrieh  'a  method  of  extenaive  resection 
of  ribs  in,  543 
dangers  of ,  544 
technie  of,  543 
interpleural  pneumolysia  in,  548 

dangers  of,  due  to  injury  to  wall  of 
lung  cavity,  549 
illustrallve  čase  in,  549 
infeetion  in,  549 

subeutaneous  emphysema  in,  549 
general  considerations  of,  548 
refilling  with  nitrogen  in,  551 
technie  of  operation  in,  548 
value  of,  551 
pneumothorax,  artificial,  in,  545 
apparatus  for,  546 
dangers  of,  547 
nitrogen  used  in,  546 

qiifintity  of ,  548 
techivic  of  production  of,  547 
resection  of  diseased  apex  in,  542 
thoracoplasty  iUj  two-stage,  544 
technie  of,  544,  545 
Wilnis'  method  of,  544 
of  ribs,  operations  on  pleura  in,  534 
of  thyroid  gland,  316 
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Tuberculosis  of  thjroid  gland,  operative  treat- 
ment  of,  317 
type8  of,  316 
Tuberculous  cervical  adenitis,  385 
heliotherapy  in,  388 
laiTngological  treatment  in,  389 

location     of     source     of     infection     in, 

389 
removal    of    adenoids    and    tonsils    in, 
390 
medical  or  hjgienic  treatment  in,  386 
surgical  treatment  in,  391 
advisabilitj  of,  392 
objections  to,  391,  392 
operation   for   tuberculous  abscess  com- 
municating    w  i  t  h    tuberculoua 
gland  in,  398 
operation  through  posterior  triangle  in- 

cision  in,  395 
operation  through  transverse  incision  in, 

392 
operation  where  a  sinus  leads  to  a  tuber- 
culous node  in,  399 
results  of,  400,  401 
sumraarj  of,  401 
tuberculin  treatment  in,  386 
contra-indications  to,  386 
indications  for,  387 
t3rpes  of  tuberculosis  causing,  385 
various  forms  of  treatment  in,  385 
X-ray  treatment  in,  387 
Tuberculous  lesions  of  esophagus,   diagnosis 
and  treatment  of,  bj  esophagos- 
copy,  454 
Tuberculous  meningitis,  lumbar  puncture  in 

treatment  of ,  677 
Tuberculous  myositis  of  abdomen,  763 
Tuberculous  pericarditis,  aspiration  of  ezudate 
in,  586 
operative  procedures  in,  586 
pericardiotomy  with  drainage  in,  586 
pericardiotomy  without  drainage  in,  587 
Tumors,  intra-ocular,  enucleation  for,  50 
of  abdominal  wall,  764 
carcinoma,  765 
fibroma,  764 
melanosarcoma,  765 
sarcoma,  765 
of  breast,  l)enign,  operations  for,  646 
angioma,  646 
enchondroma,  646 
endothelioma,  646 
fibroepithelial  tumors,  646 
lipoma,  646 

periductal  fibroma  and  myzoma,  646 
of  central  canal  of  cord  a  cause  of  spina 

bifida,  725 
of  esophagus,  benign,  diagnosis  and  treat- 
ment of ,  by  means  of  esophagos- 
copy,  443 
malignant,  443 
appearance  of,  through  esophagoscope, 
444 
of  infiltrating  epithelioma,  446 
of  polypoid  type,  446 
of  ring-like  stcnosis,  447 
of  secondary  growth8,  447 
of  ulcerated  cancer,  446 


Tumors,  of  esophagus,  malignant,  treatment 
of,  447 
dilatation  in,  448 
intubation  in,  448 
radium  therapy  in,  448 
of  neck,  operations  for.     See  under  Neck, 
operations    on,    for    cysts    and 
tumors. 
of  nipple  and  areola,  operative  treatment  of , 

630 
of  orbit,  incision  for,  87 
of  ribs,  operations  on  pleura  in,  533 
of  spinal  column  and  cord,  laminectomy  in 
removal  of ,  696 
division  of  anterolateral  tracts  of  cord  in, 

697 
general  considerations  of ,  696 
in  extradural  tumors,  698 
in  intradural  growths,  698 
general  technic  of,  698 
special  procedures  at  diif  erent  levels  of 
cord  in,  701 
in  intramedullary  tumors,  702 
aspiration  of  cord  in,  703 
f  ailure  to  find  growth  in,  708 
incision  of  cord  in,  704 
recognition  of  tumor  in,  702 
removal  of  growth  in,  705 
eztrusion  of  tumor  in,  705 
results  of  surgical  treatment  in,  709 
of  tongue.    See  Tongue,  malignant  diseaae 

of. 
pharyngeal,  operations  for  removal  of,  251 
pedunculated,  251 
Tunis^s  method  for  repair  of   ala  of  noše, 

184 
Tympanic  membrane,  acute  inflammation  of, 
95 
incision  of.    See  Myringtomy. 
normal,  94 

ITlcer  of  comea.     See  Comea,  ulcer  of.  • 
Ulcer  and  cancer  of  stomach,  diagnosis  of,  by 
gastroscopy,  473 
appearances  in,  473 

microscopic    ezamination    of    portions    in, 
474 
Ulceration     of     esophagus,     diagnosis     and 
treatment  of,  by  esophagoscopy, 
454 
peptic,  455 
syphilitic,  455 
Umbilical  region,  affections  of,  765 

diseases   of  umbilicus  occurring  at   birth, 

765 
persistence  of  vitello-intestinal  duct,  765 
tumors,  765 

urachal  malformations,  765 
Urine,     excretion     of,     following     celiotomy, 
788 
estravasation    of,   abdominal  inflammation 
due  to,  762 

Verchdre's    operation    of    lateral    mastopezj, 

625 
Vestibule,  anatomy  of,  145 
Vision,  changes  in  field  of,  in  ehoked  disk, 

14 
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Vision,  examination  of,  4 
blind  spote  in,  8 

Bjerrum  test  for,  8 
central,  4 

in  relation  to  cerebral  surgical  diaeaae,  9 
peripheral,  5 
method  of  ezamination  in,  6 
perimeter  in,  5 
scheme  for  field  of ,  6 
Vitello-intestinal  duct,  persistence  of,  765 
Vitreous  chamber  of  eje,  anatomy  of,  22 
Vocal   cords,    new    growths   on,    removal   of, 
340 
by  forceps,  340 
bj  galvanocauterjr,  340 
bj  other  methods,  341 

Warren's  plastic  resection  of  breast  in  treai- 
ment  of  cystic  diseases  of  breast, 
643 
DeWecker  operation  for  secondarj  cataraet, 

36 
Weir  's  method  of  eztension  of  McBumej  's  in- 

cision  in  appendieitis,  768 
Wendel's  combined   abdominothoracic  opera- 
tion for  resection  of  esophagus 
in  carcinomata  of  cardia,  520 
Wharton-Jones  operation  for  cieatricial  ectro- 

pion,  63 
Whitehead's  operation  for  removal  of  tongue 
through  mouth  in  treatment  for 
malignant  growthB,  248 
Whiting  encephaloscope,  163 
Wilm8'  method  of  thoracoplastj  in  operative 
treatment     of     tubereulosis     of 
hmgs,  544 
Woldenburg's  esophagoscope,  427 
Wolff 's  method  for  restoration  of  tip  of  noše, 

187 
Woody  thjroiditis,  316 
Wounds,  of  abdominal  wall,  460 
non-penetrating,  760 
penetrating,  760 
of  breast,  treatment  of,  623 
of  ear,  opera tions  for,  110 
of  heart,  operations  for  treatment  of,  592 
conclusions  on,  603 
general  considerations  of ,  592 
illustrative  čase  of,  604 
indications  for,  592 
postoperative  treatment  of,  603 
results  of,  603 
technic  of,  593 
anesthesia  in,  593 
closure  of  superficial  wound  in,  603 


Wound8  of  heart,  operations   for   treatment 
of,  technic  of,  differential  pres* 
sure  in,  593 
drainage  in,  600 
ezposure  of  heart  in,  594 
by  eztrapleural  ezploratorj  periear- 

diotomj,  597,  598 
by  intercostal  incision,  595 
bj  osteoplastic  flaps,  596 
loeation  of  wound  in,  598 
preparation  in,  593 
Buture  of  heart  in,  599 
inspection  of  lung  in,  600 
Buture  material  in,  599 
technic  of,  599 

treatment  of  cessation  of  heart  dur- 
ing,  600 
Buture  of  perieardium  in,  600 
of  lungs  and  pleura,  open,  operations  for, 

537 
of  perieardium,  operations  for,  589 
Wry-neck,  operative  treatment  for,  412 
in  aeute  cases,  412 
in  congenital  and  painless  cases,  412 
af ter- treatment  in,  413 
muscle  lengthening  in,  413 
mjomectomj  in,  412 
open  mjotomj  and  fasciotomj  in,  412 
snbcutaneous  tenotomj  in,  412 
Wurdeman  's  transilluminator,  4,  5 

X-ra7  diagnosis  of  diseases  of  stomach,  com- 
bined with  gastroscopj,  value  of , 
476 
compared     with     gastro6copy,     value     of, 
474 
X-ray  therapy,  for  Hodgkin's  disease,  384 
for  inoperable  cancer  of  breast,  673 
for  inoperable  sarcoma  of  breast,  674 
for  keloid  of  breast,  638 
for  operative  area  following  operations  for 

cancer  of  breast,  669 
for  tuberculous  cervical  adenitis,  387 
X-rays  in  objective  examination  of  esophagus, 
423 
UBO  of  sausage  skin  in,  424 
passage  of,  425 
preparation  of,  424 
technic  of  examination  in,  425 

Zaaijer^s  operation  for  carcinoma  of  eeopha- 
gus  by  transpleural  route,  517 

DeZeng  ophthalmoscope,  11 

Ziegler's  cautery  puncture  for  spastic  entro- 
pion,  65 
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